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Building for Greater Flexibility 
In Industry 


A FEW YEARS AGO when Henry Ford finally decided 
to change the old Model T to the new Model A, his 
plants were closed for almost a year. Did other manu- 
facturers sit back and wait to see what their rival in- 
tended to do? No. New competition appeared almost 
over night. Skilled in the technique of annual models, 
these firms possessed a certain flexibility that Ford did 
not have. They could change, and change quickly, in 
order to capitalize fully on current advantages. 


THERE is a parallel in the present business hiatus. 
Many older industries, lacking flexibility in their indus- 
trial structure, have been unable to adapt themselves 
promptly to changed conditions. This is seldom true, 
however, in the case of chemical industries, whose very 
progress depends on the processes of change. It will 
be recalled that much was said during the war about 
the overnight shifts from dyes to poison gases or ex- 
plosives, and about the after-war readjustments from 
smokeless powder to lacquer or rayon. Today we see 
comparable changes in industry as a chemical company 
shifts the burden of its production from, 
say, automobile finishes to cellophane or 


Apparently now is the time to translate the results of 
research into new and more profitable business. 


UNFORTUNATELY, not all process industries have 
this desirable flexibility. Certain of the older inor- 
ganic lines, such as the acids and alkalis, have been more 
severely affected by the business depression than the 
newer, organic chemical industries. In all, however, 
there is an opportunity for more intensive research di- 
rected toward new materials or new fields of applica- 
tion for present products. The industries that can best 
withstand a business recession are those which, because 
of the novelty of their products, have no direct competi- 
tion, or, because of the diversity of their output, are not 
dependent upon a single market. 


THESE basic facts, even if they may appear elementary 
and a bit threadworn, are earnestly commended to 
those in control of chemical engineering industries and 
operations. Recent experience has amply demonstrated 
the great present interest in new developments. Hydro- 
genation — itself a model of flexibility in 
operations and products — appears as the 





from fertilizers to some new synthetic 
plastic. Sometimes the change is only in 
a single step in the manufacturing opera- 
tion; e.g., a spray dried soap or phosphate 
compound finds a preferential market and 
thus meets with the fancy of a fickle public. 








basis of tomorrow’s oil refinery. New 
processes and newly designed equipment are 
demanding attention in other industries that 
are preparing for better times. Lack of flexi- 
bility is an unnecessary handicap if an in- 
dustry is awake to its present opportunities. 
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Ellwood Hendrick— 
Ave Atque Vale 


O RECORD the passing of Ellwood Hendrick by 

referring to his contributions to chemistry is to quote 
from the Book of the Obvious—a volume conspicuously 
absent from his own library. True, his name will live in 
the annals of the science, with that of the late E. E. 
Slossen, as one who by the facile genius of his pen 
breathed life into the dry bones of chemistry. Between 
the two men, however, was this difference: Slosson con- 
verted chemistry into news; Hendrick wove it with elfin 
strands of imagery into a fairy story, thrilling alike to 
scientist and layman. 

This the world of chemistry knows, and will remember. 
But we, of Chem. & Met., privileged to a close association 
with Doctor Hendrick during his happy years as our con- 
sulting editor, choose to remember him as a rich personal- 
ity, a magic well of character, replenished as rapidly as 
he drew from it for a'l who came to drink. Ever fresh, 
sparkling, whimsical, mellow, full of delightful apprecia- 
tion for the pleasant things of life, he was, unwittingly 
perhaps, a “saving remnant” of true culture, and as such 
his pattern has been woven into the stuff of many lives. 
Instinctively and intellectually an aristocrat, the warmth 
of his friendliness knew no boundaries of caste or creed. 
With men as with science, he was a “humanizer”; his 
friends. like his books, were ecstatic experiences. He 
romped with equal facility and delight through “Alice in 
Wonderland” and Langmuir’s postulates—at once the 
Peter Pan and the Grand Old Man of Chemistry. 

There is poignant sorrow in our valedictory to Ellwood 
Hendrick. Yet if his friends would keep the faith they 
will not mourn his death. Rather will they rejoice and be 
glad in the benediction of such friendship. 





Unseemly Conduct in 
Chemical Competition 


T IS generally regarded as bad taste for big brother to 

smack little brother with a stick or hit him with a 
brick, even when little brother does undertake to eat 
some of the family candy. In business it is generally 
regarded as bad sales policy to “run down” a competitor. 
And yet lately we have observed this sort of unseemly 
conduct in chemical competition between big brother ethyl 
alcohol and aggressive little brother methanol. 

There has been an epidemic of criticisms, many of them 
fabrications far from the truth, spread abroad in the 
daily newspapers and the popular press in an effort to 
discredit the use of methanol as an anti-freeze on the 
ground of public danger. 

Frankly, we do not like to see such conduct in the 
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chemical business. It lays the whole industry open to 
question as to its good faith in dealing with the public. 
In this particular case it may even prove a boomerang in 
popular misunderstanding, leading to an abandonment of 
all kinds of alcohol for anti-freeze purposes. It seems to 
Chem. & Met. that the responsible leaders of the indus- 
trial alcohol business should take this situation in hand 
promptly and see to it that there is no excuse for the 
appearance of mud slinging. 

The Bureau of Mines is investigating the methods for 
the proper use of methanol and is expected to report dur- 
ing this current month on the necessary precautions to be 
taken for the safe use of methanol as an anti-freeze. 
Responsible companies marketing methanol in the auto- 
motive field will undoubtedly observe these precautions 
fully and make sure that no general public hazard is being 
created. The companies leading in this development 
have on many occasions demonstrated their competence 
in the handling of new commodities and their great care 
in safeguarding the public in the use of new products. 
The producers of competitive anti-freeze materials should 
recognize this fact and seek to compete only on a straight- 
forward merit and price basis, and not by insidious at- 
tacks on grounds that are not warranted by the technical 
facts. 


Coal Must Face 
A New Competition 


ATURAL GAS development has gone on during 

4 N the past twelve months at a spectacular rate. 
Another year or two of equally active expansion of this 
fuel industry is to be expected. The development is oc- 
casioning many radical changes in plan within the gas 
business itself. These are discussed fully in this issue 
of Chem. & Met. as a part of the report on the recent 
record-making meeting of American Gas Association. 

Another phase of this development also deserves much 
wider attention than has been accorded to it. This is the 
competition which gaseous fuel developments are suc- 
cessfully offering to solid fuels, both bituminous and 
anthracite. If the present projected natural-gas devel- 
opments continue on the basis which it seems reasonable 
to expect, the inevitable result will be a supplanting of 
coal by gas in many industries and in many households. 
Estimates have been made of the magnitude of this 
change, which range all the way from 75 to 200 million 
tons of coal per year, either as at present used or prospec- 
tively required, to be replaced by gas. Even the smaller 
figure suggests rather startling industrial consequences. 

That this replacement is no academic or negligible thing 
is evident. Active steps are being taken by the organized 
mine workers of Illinois to oppose the building of pipe 
lines through that state. The miners charge that the 
pipe lines when completed will destroy their present jobs 
and wreck the Illinois coal-mining industry. Western 
railroads, in their formal appeals for rate relief before 
the Interstate Commerce Commission, cite the slackening 
of coal traffic, as solid fuel is replaced by gas and oil, as 
a major factor in their financial problem. They insist 
that freight rates on a very large number of other com- 
modities must be raised, because, at least in part, the loss 
in coal traffic is a serious matter in their present and 
prospective operations. 

All of the process industries anticipate advantages from 
the extensive development of gaseous fuels for process 
heating and for general public service. They have been 


Chemical & Metallurgical Engineering —V ol.37, No.11 














welcoming, and rightly, this development. They must, 
however, not be blind to the unpleasant consequences, 
unavoidable though they seem to be, of lessened employ- 
ment in the coal industry and serious curtailment in 
freight traffic for our railroads. 


New Orleans 
In December 


eS chemical engineering eyes are focused on the 
South. This time New Orleans, rich in traditions 
but richer in chemical potentialities, is to be the meeting 
place for the American Institute of Chemical Engineers. 
In the ten years since the previous session there, natural 
gas, petroleum, cellulose, sugar, salt, and sulphur have 
all had a part in a striking industrial development. In 
the ten years ahead it is possible to foresee even greater 
industries arising to use these basic raw materials of the 
Gulf Coast. Chemical engineers who see these oppor- 
tunities first hand are the ones who will translate them 
into profitable achievements. Therefore, both New 
Orleans and the institute are likely to gain materially 
by just such a comradery as the winter meeting is likely 
to develop. 


Trade Revival or 
Good Showmanship? 


BSERVERS at recent expositions in several fields, 

notably the food-manufacturing industries, are 
unanimous in believing that there is unusual interest this 
fall in all kinds of new equipment. In the midst of a 
period of depressed business activity, this might seem 
to be a noteworthy tribute to the showmanship of the 
exhibitors rather than the early stirrings of trade revival. 
Showmanship there is, undoubtedly, for slow business 
is certain to catalyze sales effort. But there is more to 
it than this if past performance be any indicator. 

Identical phenomena have ushered in the return of 
normal conditions in previous depressions. At the peak 
of pessimism, the gloomier spirits are always too busy 
forecasting harder times to realize or care that Mr. 
Average Engineer has already turned his thoughts in- 
tensively toward greater economies of production; that 
new designs and better methods are inevitably in process 
of development ; and that Mr. Average Engineer is going 
to avail himself of every improvement, regardless of the 
somber prophets. 

Designs must be of the best in times such as these. 
Equipment makers realize this fact, much to their ad- 
vantage. Never are their new offerings so prolific as 
immediately preceding a reconstruction period. That 
explains why design will be paramount at the Exposition 
of Power and Mechanical Engineering next month, as 
well as at the Chemical Exposition next 
May. It explains also why we are able 
confidently to predict that there will be an 
even greater number of chemical engineers 
than usual who will avail themselves of 
both opportunities. 
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Bigger and Better 
Goat Pastures 


HILE the universities and colleges of the land are 

building great libraries and dormitories and stadia, 
it has been suggested that they should also provide well- 
appointed goat pastures wherein such of the faculty 
members as clearly exhibit goat feathers might nibble 
the succulent green, safe from contacts with a selfish 
and designing world. 

A professor who deliberately sells his name and posi- 
tion in cheap advertising campaigns would by no means 
gain admission to one of these goat pastures. Indeed, 
these pastures are reserved for a class of professors 
who would be the least likely to lend their names wit- 
tingly to cheap advertising schemes. They would be both 
shocked and pained to learn that they had been parties 
to such. Nevertheless, they constitute almost ideal raw 
material out of which to build advertising. And here’s 
how they earn their tickets to the goat pastures: 


Out in the world somewhere far removed from the 
campus are two oil companies. One of them makes 
lubricating oils out of Pennsylvania paraffin-base crudes 
which (so says this company) are the only oils suitable 
for the purpose. The other company has no paraffin-base 
crudes but makes lubricants equally good or even better 
(so says the second company ) out of any old base crudes. 
Then begins the old story of : 

Two little kittens one stormy night 
Began to quarrel and then to fight. 
One had a mouse and the other had none 
And that’s the way the fight begun. 


Finally, the company having no mouse but plenty of 
juicy rat sets out to prove its contention. Does it hire 
oil chemists, chemical engineers, automotive engineers, 
to put the matter to test? Not at all. It hires a 
professional publicity man. Does he employ the tech- 
nical men? Not at all. He goes to the Bureau of 
Business Research of a well known university. Then 
comes a questionnaire from the Bureau, an innocent 
looking little questionnaire (prepared with the help of 
Mr. Publicity Man, of course) going to a list of pro- 
fessors of organic chemistry. The fact that most of 
these professors know little or nothing of petroleum does 
not deter them from answering the questionnaire. Here 
is a great university earnestly attempting to settle for 
all time a question of large importance to millions of 
motoring Americans. Of course they answer. A 
majority of them answer in just the way Mr. P. M. 
intended they should answer. Next comes a newspaper 
release from the Bureau, summing up its remarkable find- 
ings, supported by “the almost unanimous opinion of 
104 professors of organic chemistry in American 
universities.” Of course, the 104 may give the correct 
answer. The theory of probability indicates 
that they are at least as likely to be right as 
to be wrong. What the Bureau of Business 
“Research” does prove beyond question is 
that the goat pastures must accommodate at 
least 104 individuals. 
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One of the Enor- 
mous Storage 
“Vats”; It Con- 
tained Originally 
650,000 Tons of 
Sulphur 


Producing Sulphur at N eweulf 


guif has been constructed by the Texas Gulf 

Sulphur Company, and here the company has 
recently begun mining the Boling Dome and Long Point 
Dome. Both of these areas are leased from the Gulf 
Oil Corporation. At the rate of production of 1,403,- 
640 long tons of sulphur in 1929, reserves are estimated 
to be sufficient for 40 years, 

Texas Gulf Sulphur Company is the world’s largest 
producer of sulphur. Freeport Texas Company, owner 
of Bryanmound (which has a present estimated life of 
three years) and lessor of Hoskins Mound from The 
Texas Corporation (12 years’ estimated life), and with 
other reserves, is the second largest producing company, 
having mined last year a total of 916,260 long tons. 
These two companies, which operate their properties 
similarly, produced over 95 per cent of the total United 
States production of 2,363,389 long tons last year, and 
nearly 80 per cent of the total world production. 
as of Jan. 1, 1930, were 1,900,000 long tons. 
for 1929 were 855,500 long tons. 

Superheated water, injected through 6-in. casings at 
approximately 100 Ib. pressure into wells ranging in 
depth from 500 to 1,500 ft., melts the rhombic sulphur 
deposited above a stratum of gypsum. The water settles 
to the gypsum but its pressure forces the liquefied sul- 
phur upward through a 3-in. line of tubing strung inside 
of the larger casing. Compressed air at 500 Ib. pressure 
is injected through a 1-in. pipe placed inside the 3-in. 
line, jetting hot liquid sulphur (melting point, 239 
deg. F.) out of the well to relay stations or sumps, and 
ultimately to storage vats. This is the application of the 
famous Frasch process (on which the patents have now 
expired) at the sulphur mining operations of the Texas 
Gulf Sulphur Company at Boling Dome, near Wharton, 
Texas. Similar operations prevail at Freeport Texas 
Company’s Bryanmound and Hoskins Mound, near 
Freeport, Texas. 

To provide sufficient heat for large-scale mining, 
enormous quantities of water, heated under pressure to 


Bani. GULF and Houston, the town of New- 


Stocks 
Exports 
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By GEORGE H. REID 


Chemical Engineer 


Houston, Tex. 


a temperature considerably above the melting point of 
sulphur, must be pumped into the sulphur-bearing tfor- 
mation. The quantity varies from 10 to 50 tons of water 
per ton of sulphur mined, depending upon the nature of 
the sulphur deposit at the point of penetration. The 
primary requisites for successful operations of this type 
are, therefore, a suitable water supply and an efficient 
power plant for the heating of this water. 


Chemical Feed Equipment for Four of the Cochrane Hot- 
Process Softeners, Including Mixing Tanks, Flow Pro- 
portioners and Pumps 
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Taken over a period it is estimated that Boling Dome 
operations may require an average of 5,000,000 gal. of 
water per day, which finds its way into the project 
through such uses as steam generation for operating 
drilling rigs, for heating miles of liquid-sulphur transfer 
pipe lines which must be maintained hot, and for the 
operation of steam turbines used to drive generators, 
blowers, fans, and pumps. Its principal use is that of a 
heating medium for melting crystalline sulphur at the 
bottom of the wells or mines; but it also cools com- 
pressors and is distributed through the fields, where it 
is used in drilling, maintaining drilling mud _ con- 
sistencies, and filling other needs. 

Water is taken both from wells and from the San 
Bernard River. The supply of river water varies with 
the season, and a reservoir covering 262 acres, with a 
capacity of a billion gallons, has been constructed to tide 
over the low-water periods. Water from the river con- 
tains permanent hardness, and often suspended matter ; 
while that from the wells contains 
sodium carbonate alkalinity. Hence, 
in the subsequent hot-process soften- 
ing, the treatment of the river water 
with the well water suffices to precipi- 
tate the permanent hardness with little 
or no additional sodium carbonate. 
It is necessary only to add lime and 
sufficient ferrous sulphate to coagu- 
late the suspended matter. 

At the power plant two water cir- 
cuits are maintained. The first raw- 
water system passes through the treat- 
ing or softening plant and into the 
boilers. The second circuit passes 
through a separate treating system, 
into the high-pressure mine-water 
heaters, and to the mines through a 
heavily insulated 16-in. distributing 
main. The usual third circuit of cool- 
ing water for compressor and engine 
jackets is, of course, maintained. 





Three of the Cochrane Jet Heaters for 
Mine Water, Each of 75,000 Gal. per 
Hour Capacity at 100 Lb. Gage Pressure 
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The power house is of modern construction and de- 
sign, consisting of ten 1,500-hp. Stirling type water- 
tube boilers set in two batteries of five each. Separate 
brick stacks, 38 ft. bottom inside diameter, 18 ft. top 
inside diameter, and 330 ft. in height are provided, one 
for each battery. Furnace walls are air-cooled. 

Boiler feed water is supplied through four turbine- 
driven centrifugal pumps, operating under automatic 
control. It is measured to the power plant by record- 
ing orifice meters, at a feed temperature of 220 deg. F. 
Gas burners are used for firing, with auxiliary or 
stand-by equipment for oil burning provided at each 
burner for almost instant use in event of gas failure. 

Operating at low pressure, the boilers provide steam 
at about 100 lb., discharging into a common header 
system from which live steam is taken for superheating 
the mine water used in the wells for melting sulphur, 
and for operation of the turbine-driven centrifugal 
pumps and electric generators. Large quantities of 































Sedimentation Tanks for First Four Cochrane Hot-Process 
Softeners; Each Has Capacity of 70,000 Gal. per Hour 


live steam are also taken to the field for operating and 
heating purposes. 

Although steam is employed for the operation of com- 
pressor and pumping equipment in the main plant build- 
ing, electricity is required for power purposes at out- 
lying stations and for lighting purposes in the plant, 
field, and in the company’s town of Newgulf. The 
electric generating plant, housed in the same building 
with steam plant, compressor units, pumping equipment, 
and mine water heaters, consists of three turbo-genera- 
tors, two of which are of 750 kw., and the third of 
1,500 kw. capacity, all designed to operate at 3,600 
r.p.m. and 100 Ib. steam pressure. The turbines which 
are employed here and the 20 turbines used for opera- 
tion of centrifugal pumps, as well as the turbines 
operating fans and blowers in the same building, are 
all of the non-condensing type. 
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Exhaust steam from these turbines is conducted to a 
large water-treating plant built by the Cochrane Cor- 
poration, of Philadelphia, where it is employed in the 
hot-softening process to heat the incoming raw water 
to slightly over 212 deg. F. This steam is condensed and 
reclaimed for further evaporation or injection into the 
mines (wells). Six 70,000-gal. sedimentation tanks are 
installed in the water-treating system. Adjacent to this 
battery of treaters is a buildiug housing supplies of 
treating chemicals and six agitated chemical mixing 
tanks and their accompanying machinery for automat- 
ically proportioning chemical feed to the raw water. It 
is reported that this treating system is the largest hot- 
process softener in the world, and probably the largest 
industrial plant softener of any kind. 

Feed water from the boiler-water softener is given 
an additional treatment before passing to the boilers. 
By means of the controlled addition of sodium sulphate 
and mono-sodium phosphate, the sulphate—carbonate 
ratio is adjusted to avoid caustic embrittlement as well 
as scale formation. 

The principal need for live steam generated by the 
boilers is for superheating the so-called mine water 
which is injected into the sulphur deposit. After raw 
water has first been passed through the chemical treat- 
ing plant, where it is preheated by exhaust steam, it 
passes through a battery of five turbine-driven centrif- 





ugal pumps to five high-pressure mine-water heaters, 


each of 75,000 gal. per hour capacity. These heaters 
are of the jet type, into which steam is introduced at 
boiler pressure. Water and steam enter separately and 
mix in the dome of the heater, bringing the temperature 
to above 300 deg. F. (usually 325 deg. F.), at which 
temperature the mine water is discharged through a 
second battery of five pumps into the insulated 16-in. 
main. From this main it is distributed to the wells 
and pumped into the sulphur deposit. This volume of 
water is likewise measured by recording orifice meters, 
which type of instrument is also employed to measure 
steam to the field. Temperature recorders give per- 
manent records of the various temperatures of fresh 
water, boiler feed water, and mine water. The use of 
recording thermometers, pressure gages, and water, 
steam, and gas meters gives complete data from which 
the engineers in charge may check the performance of 
the various units and regulate operating efficiency. 
Three steam-operated, two-stage compressors supply 
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the air used in jetting the liquid sulphur from the wells. 
Air pressure of 500 Ib. is maintained in the 6-in. field 
distributing line which is of sufficient capacity to elim- 
inate the use of the usual air-surge or storage tank. 
An interesting commercial-scale experimental plant 
for purifying spent mine water is now in partial opera- 
tion. The customary practice is followed in this field, 
wherein the mine water is removed from the sulphur 
body through drainage or “bleeder’” wells which are 
drilled to a deeper level in the surrounding area, solely 
for this purpose. Mine water returns to the surface at 
a temperature of about 180 deg. F. and carries a large 
quantity of hydrogen sulphide in solution. Former 
practice has been to aerate this water in an open ditch 
some 20 miles in length, thus purifying it before it 





Koppers Experimental Purification 

Plant for Spent Mine Water; in View 

Above, Flue Gases Come From Boiler 

Plant in Steel Pipe and Return in 
Concrete Duct 


is returned to the river, and such will 
be the practice until the success of the 
new purifying system is certain. 

Boiler flue gases are used for strip- 
ping the H2S in the new process. 
Gases are withdrawn from the breech- 
ing just ahead of the stack. This is 
done by means of turbine-driven 
blowers which force the flue gases 
through several hundred feet of metal 
piping about 3 ft. in diameter. When 
delivered at the purification plant, 
the gases contain about 8 per cent 
carbon dioxide. 

Purification towers consist of eight redwood water 
tanks, inverted, closed at the top, placed over concrete 
basins, and filled with yellow pine baffles. The locally 
termed “poisoned” water is circulated in counter-cur- 
rent flow by motor-driven centrifugal pumps against 
the stream of water combustion gases to effect the re- 
moval of the HS. So far as is known, this is the only 
installation of its type. It is said that COs, being the 
more acidic, will effect purification of the water through 
the removal of the lesser acidic HaS. The results of this 
work will prove of interest. The plant is a Koppers 
installation. 

The mixture of cooled flue gases and the HeS ex- 
tracted from the water is taken back to the stack through 
an inclosed concrete duct. Here it enters the base of 
the stack through a rectangular aluminum flue gas duct. 
This becomes a false stack erected inside of the main 
stack, and extends upward to a point just above the 
flue gas breeching, through which the prigcipal stream of 
furnace gases enter the stack. It has not been necessary 
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Group of Producing Sulphur Wells or Mines, 
With Field Relay Station in Background 


Looking Along a Group of Lines Toward the Field; 
Insulated Lines Convey Steam, Superheated Waiter, 
and Sulphur; Other Lines, Air and Cold Water 





Molten Sulphur Pouring 
Into a Relay Station From 
Several Wells; Steam - “ikl . 
Jacketed Centrifugal Pumps ’ sis 7 
on the Floor Above With- A i gli 


draw Sulphur to the “Vats” 
Right: Looking Into | a 


the Tank of a Relay 
Station From the Out- 
side; Pump Room Above 
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Left: Sulphur Stor- ° 
age; on Top of a 
“Vat” of Solidified 
Sulphur Before the 
Boards Are Taken 
Down; Size Is 1,200 x 
160 x 50 Ft. High, 
Equal in Area to a 
Very Large City Block 
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Suiphur Is Loaded Directly by Steam Shovel, or With 
Both Shovel and Hopper Conveyor 


to blow the gases back to the stack from the purification 
plant, since sufficient draft prevails to effect their delivery 
there. Fans for this purpose, however, are installed at 
the purification plant. 

Liquid sulphur jetted from the producing wells, or 
mines, is conveyed through steam-heated, insulated trans- 
fer lines to a near-by relay station, where sumps are 
provided for its collection. These sumps are equipped 
with steam coils on the sides and bottom to keep the 
sulphur liquid. ‘The lining may be of any suitable ma- 
terial, but cast iron has been found to be the most 
satisfactory. When the sumps are full, the sulphur is 
removed by means of centrifugal pumps, either steam or 
motor-driven, through sulphur pipe lines to the vats. 
The pumps are especially designed for this purpose, and 


Sulphur Is Shot From This 400x600x50-Ft. Block, Ready 
for Loading Into Box Cars and Gondolas 
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the moving parts are either submerged in liquid sulphur 
or steam jacketed, so that they may have no cooling 
effect upon the material being handled. 

Actual mining operations are controlled at the pump- 
ing stations. Valves regulating hot water as well as 
steam and air lines, and sulphur discharge lines are 
grouped for the convenience of the operator. Best con- 
ditions for each well are determined by experiment and 
are controlled by conveniently placed meters and gages 
on air and water lines. 

Sulphur from the relay stations is delivered to the vats 
through well insulated pipe lines in which is a small 
live-steam pipe for preventing solidification of the sul- 
phur. These lines discharge directly into the vats, 
which are formed by the solidification of the liquid 
sulphur in a wooden bin. A few inches each day is 
added to the vats, until they reach a height of some 
40 ft. Then the wooden sides are torn away, for the 
sulphur in the solid state requires no support. 

Sulphur for shipment is blasted from the face of the 
vat as required, a vertical block from 12 to 20 ft. deep 
being removed at one time. Holes drilled back from the 
face of the vat at intervals are charged with powder 
and exploded, and the sulphur is broken into pieces of a 
size suitable for loading. Locomotive cranes with 2-yd. 

















Weight of Loaded Cars Is Finally Adjusted at This 
Station by Steam Shovels and This Boom Belt Conveyor 


clamshell buckets load the sulphur into box cars or 
gondolas. Box cars are loaded by means of hopper- 
conveyors, while the gondolas are loaded directly by the 
cranes. Before leaving the plant, each car is weighed 
and more sulphur added, or some removed, as the case 
may be, to meet proper weight requirements. Cranes 
and conveyors are installed for this purpose at the 
weighing station. 

I am much indebted to H. E. Treichler, acting general 
manager for Texas Gulf Sulphur Company, for his per- 
mission to present a detailed discussion of his company’s 
enterprise and for his co-operation in gathering material 
for this writing. 
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NEW SOURCES 


Remaking the Gas Industry 


and overturned whatever complacency and self- 
satisfaction may have existed in this oldest of 
the public-utility businesses of America. Active, and 
hardly less potent, allies of natural gas are its own 
byproducts, propane and butane, and the amazingly 
large supplies of petroleum-refinery gas. These, with 
new technology in oil processing for gas enrichment, are 
rapidly creating an entirely new gas industry. 
These facts, and many more equally revolutionary 
ideas, were the main theme of the twelfth annual con- 
vention of the American 


Neer GAS has invaded the city-gas business 


By R. S. McBRIDE 
Assistant Editor, Chem. & Met. 


Barely two years ago it became evident that an ade- 
quate natural-gas supply was available at points from 
which it was economically feasible to bring this material 
into the San Francisco district. In October of 1928 
the first big gas strike of the Kettleman Hills field dis- 
trict was made. On the basis of this and other near-by 
sources of gas supply, arrangements were promptly made 
for natural gas to replace oil 





Gas Association, held in 
October at Atlantic City. 


gas in the Golden Gate area. 


That convention, and its ac- 
companying largest exhibit 
of gas-making and gas- 
using equipment ever as- 
sembled, elicited superla- 
tives, which seem not at all 
unwarranted. And, strangely 
enough, as the industry 
ceases to rest primarily on 
coal processing and the con- 
ventional methods of water- 
gas making it is becoming 
more and more, as charac- 
terized by President Mulla- 
ney, “a chemical industry.” 
This change in type repre- 
sents a difference in point of 
view and in method of at- 
tack on its problems rather 
than an advance in technol- 
ogy of gas production. Fur- 
thermore, it represents an 
industrial sales policy that 
promises to put city gas and 
its competitive gas contem- 
poraries into virtually every 
factory in the country. 

The methods by which 





An outstanding development of the past year 
in the gas industry has been the invasion of 
natural gas, propane and butane, and refinery 
gas, supplanting or supplementing the customary 
coal gas, water gas, and oil gas of previous years. 
Naturally, the recent A.G.A. convention in every 
phase gave attention to this important and far- 
reaching development and its many technical 
and economic aspects. 

Previously Chem. & Met. has reviewed, follow- 
ing the production conference and the distribu- 
tion conference of A.G.A., much of the material 
from the carbonization, water-gas, chemical, and 
distribution committees. At this time we omit 
our customary review of these committee activi- 
ties, since a very large percentage of the reports 
rendered during October were mere elaborations 


and revisions of the earlier conference prelimi- 


nary reports. Those interested in the details of 
that work can obtain any wanted information 
by correspondence with A.G.A. headquarters. 
Preprints are available at this time to those 
needing them. 








The then existing gas load 
averaged approximately 
1,000,000 cu.ft. of natural- 
gas equivalent per month. 
The potential load then 
served by other fuels was 
from two to two and a half 
times as great. The substi- 
tution was proposed on a 
gas-rate schedule that would 
offer prospective users gas 
at a lower rate per million 
B.t.u. than that prevailing 
for fuel oil. 

Reporting on this situa- 
tion, J. H. Gumz, of the Pa- 
cific Gas & Electric Com- 
pany, stated that within one 
year from the time that the 
supply of natural gas be- 
came available, approxi- 
mately 30 per cent of the 
total potential market thus 
estimated had been covered 
by contracts. 

Projects of the character 
described for the San Fran- 
cisco district, however, are 
not typical of most other 


natural gas has expanded to supply today nearly double 
the volume that was served only a few years ago, and the 
prospects of further expansion with another doubling in 
consumption for industrial and household purposes within 
a few more years, is a matter of greater importance to the 
chemical-engineering industries than might at first seem 
possible. The increases have been made under different 
circumstances in different parts of the country and it is 
essential to review briefly some of the outstanding 
developments of this character as reported to the con- 
vention in order to gain any comprehension of the sig- 
nificance for other fuel industries and for the industrial 
fuel users, among whom the chemical-engineering indus- 
tries take a high position. 
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parts of the United States which have thus far been 
reached by natural gas. The experience of Denver, sum- 
marized for the convention by George Wehrle, repre- 
sents an entirely different sort of development. In that 
community there is comparatively little industrial activity 
in which the gas supply can hope to compete on a large 
scale with coal. However, natural gas has been success- 
fully introduced and is effectively supplanting solid fuel 
for house heating. For that purpose it is estimated that 
the cost to a Denver householder is approximately 64 
cents per million B.t.u. as burned. This is a figure just 
double the prevailing local rates for coal. The problem 
in this community has, therefore, been to secure house 
heating on the basis of improved efficiency of fuel use, 
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increased cleanliness and convenience, and the other ad- 
vantageous characteristics of gas. 

The experience of Denver in the substitution of nat- 
ural gas for manufactured indicates some of the highly 
technical problems which must be solved. The gas as 
it reaches the city limits at high pressure must be sat- 
urated with water vapor and impregnated with an oil 
fog at the outlet of each of the high-pressure district- 
regulator stations. The water is introduced as steam 
with an automatically controlled device functioning un- 
der thermostatic regulation. The relative humidity of 
75 to 90 per cent saturation at ground 
temperatures is maintained with suit- 
able precautions against excessive 
moisture during cold weather, when 
freeze-ups may occur. | 

Present supplies of natural gas 
which have been tapped during the 
last year or two lie in northern Lou- 
isiana, the Panhandle of Texas, and — 
the Kettleman Hills region of Cali- 
fornia. Numerous other large devel- 
opments are being rapidly carried out. 

E. B. Swanson, chief economist of \ . 
the division of petroleum economics 

of the Bureau of Mines, undertook to 
summarize some of the availabie data 

which relate to supply and demand 

for this commodity. He pointed out 

that at present between 60 and 70 per 

cent of the natural gas which is pro- 

duced comes out of the ground in con- 

junction with oil. Hence the petro- 

leum industry finds itself a vital factor 

in recent developments. Indeed, one 
prominent visitor to the convention apparently struck 
upon one of the most important questions now confront- 
ing the industry when he asked, And who is going to 
control this great industry? 

Many of the pipe-line developments have been made 
as joint enterprises of utility companies with those pe- 
troleum corporations desirous of realizing some return 
from the gas which they inevitably must produce. These 
extensive developments have resulted in networks ex- 
tending many times farther away from sources of supply 
than were thought possible only a few years ago. The 
general judgment of many participants in the convention 
proceedings who discussed natural gas is perhaps best 
summarized in a paper presented to the natural gas de- 
partment by Robert W. Hendee, who speaks in the 
following language: 


The nation-wide use of natural gas and the growth of the 
industry has sprung up from a mere infant a few years ago 
to one of the major industries of today. Only a short time 
ago, it was deemed an engineering and economic impossibil- 
ity to lay a natural-gas transmission line of over 100 miles. 
But in the last few years the distance natural gas has been 
transported has increased from 100 miles to 350 to 500 to 800 
and now to 1,000 miles, and what will the limit be? As 
long as the market, a suitable reserve, and necessary finances 
are at hand, engineers will provide the needed pipe-line and 
compressor-station link between the field and the market. 
It does not seem unreasonable to expect, providing the tre- 
mendous fields continue to be developed in the Mid-Continent 
areas, that the near future will see huge transmission sys- 
tems extending practically across the continent and linking 
one system with another for standby service, similar to that 
now maintained by the power companies. 
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Natural-gas developments for city supply on sound 
engineering and economic bases doubtless will prolong 
the life of gas fields and contribute more or less 
definitely to the productivity and the total recovery 
of oil simultaneously occurring. For this reason engi- 
neers of the petroleum industry are welcoming most 
cordially the stabilizing influence of the utility and pipe- 
line user. The producer of natural gasoline views this 
development with mixed emotion, and the manufacturer 
of carbon black with considerable concern. Swanson 
points out in respect to the last factor that only 60 per 





Principal New Gas Areas and New or Projected Pipe Lines 


cent of the Monroe field production was burned for 
carbon black making in 1929, a definite decrease from 
the 90 per cent so wastefully applied just a few years 
earlier. This again emphasizes the inevitably migratory 
nature of the carbon-black business and its prospective 
early departure into the Texas areas, which are less 
accessible for pipe-line transmission. 

That there will be a prospective shortage of carbon 
black resulting from this seems highly improbable. It 
would scem entirely possible for that industry to find 
ample raw material for its operation, even on the pres- 
ent highly inefficient basis, in the Panhandle of Texas 
alone. In that area it is estimated by this government 
official that not less than 500,000,000 cu.ft. of gas is 
daily blown into the air. 

These figures and others presented as a result of the 
gas studies indicate a probable minimum life of the 
present fields of from 25 to 35 years. An interesting 
sidelight was expressed by one commentator who pointed 
out that practically every important pipe line thus far 
built or projected passes over or very near to a coal 
field. This engineer forecast an indefinite use of these 
pipe lines for the transmission of gas generated in these 
coal fields and transmitted through the pipe lines when- 
ever such time may be reached that the waning supply of 
natural gas proves inadequate to supply the demand in 
areas to which they go. 


CS and prices for natural gas have been widely 
discussed in the industry. Reporting for the com- 
mittee on economic and engineering survey, R. G. Gris- 
wold called attention to the very low value in the field 
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of natural-gas supplies. In this connection he said: 
“How plentiful natural gas is, is illustrated by the fact 
that it has been sold for 2 cents a thousand on contracts, 
when it could be sold at all. This is equal to 50 cents 
a ton for coal or 3 mills per gallon for oil. Such cheap 
material in such large quantities, together with a period 
of easy financing, has started what may continue to be a 
long period of exploiting the long-distance transmission 
of natural gas.” 


ONG-DISTANCE transmission of natural gas has 
introduced no fundamentally new engineering prob- 
lems, but has necessitated a new economic analysis of the 
units which make up a complete 1,000-mile system. Dis- 
cussing this question, Edgar G. Hill and George I. 
Rhodes analyzed independently the several groups of 
factors, including: (a) those primarily dependent on 
length of line, (b) those dependent on the diameter of 
the pipe, (c) those dependent primarily on the weight 
or thickness of the pipe, and (d) those which depend 
on the number, installed capacity, and character of the 
compressing stations. 

Among the most important conclusions which they 
express is probably the one convincingly demonstrated, 
that “long-distance transportation of natural gas does 
not necessarily involve higher pressures.” Their cost 
studies demonstrate exactly how the engineer can de- 
termine with considerable precision the optimum num- 
ber of compressing stations for any given length of 
line, the optimum maximum pressure for the line, and 
the probable total investment cost and its variation with 
the major factors involved. From the typical condi- 
tions reported it appears that one may expect under 
average conditions that a compressor station, recom- 
pressing the gas to at least 300 to 350 lb. will be 
required about every 100 miles. The cost of such com- 
pressor stations on typical modern lines is $100,000 each. 
The capacity of lines, typically from 16-in. to 24-in. 
diameter, is from 40,000,000 to nearly 200,000,000 
cu.ft. of gas per day, requiring investments of from 
$25,000,000 to $75,000,000 and using transmission maxi- 
mum pressures of the order above mentioned. 

Apparently with alloy-steel tubing and the superior 
quality of welding and coupling joints now feasible, 
transmission pressures can safely be figured from 600 
up to even 1,000 Ib. per square inch as a maximum. 
According to these engineers, however, it is apparently 
too soon to assume that the higher pressures named are 
economically sound except under a limited number of 
present conditions. 

In this connection it is of interest to note that one 
other engineer, not speaking formally on the convention 
program, gave as a generalization 2.5 cents per 100 miles 
per 1,000 cu.ft. of gas transmitted as a typical’ cost fig- 
ure for long-distance gas handling. On such a basis the 
line of approximately 1,000 miles running from the 
Panhandle of Texas to Chicago could take gas worth 
from 5 to 8 cents per M and deliver it at the city limits 
for about 25 cents per M, making the total delivered cost 
from 30 to 33 cents per M, which is, as it happens, about 
30 cents per million B.t.u. This cost figure assumes 
100 per cent capacity load for the transmission line, a 
condition that cannot be maintained unless the natural 
gas is used merely as a base-load supply and variations 
in consumption demand are made up by other processes: 
for example, with water gas admixed with the natural. 

Utilization of petroleum-refinery gases is now prac- 
ticed in a number of important cities for enrichment 
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of water gas or mixing with water or coal gas used 
in city supply. In some cases refinery gas requires 
a re-forming operation. In other cases it is used after 
purification merely as an enricher. Similarly, the 
importance of propane and butane is increasingly recog- 
nized by several contributions to the convention proceed- 


ings. The following statistics bearing on this question 
were summarized by J. A. Perry. 
Million 
Barrels 
Crude oil production in the United States, 1929........ 1,006 
CoRSUNy SUNS, TO ai cescevcessperpincsvccens 444 


Gas and fuel oil used by gas industry............... 24 
Refined gas-oil demand 


The magnitude of the liquefied petroleum-gas busi- 
ness, as a byproduct of the natural gasoline industry, 
also was summarized with the following data: 

Million 
Gallons 
Cy GIO, 5 viv ce ncvcgescnacescamesad 13 


Actually and immediately available daily............ 1.5 
Portion at plants large enough to justify recovery. . .50% of above 


Total annual supply estimated...................... 4,750 
Production marketed in 1929................ 10 
Estimated produced marketed in 1930...... ........ 25 


The importance of these developments as a prospec- 
tive competitor of the gas industry was indicated by the 
committees’ report in the following comparison: 


Tests show that the relative costs of heating with butane 
and gas in many operations in industries will permit butane to 
replace gas on a B.t.u. basis. The cost of butane will include 
the f.o.b. charge at point of shipment, plus freight, fixed 
charges on storage and conversion equipment, and some labor 
costs. The fixed charges will vary from 12 cents to 24 cents 
per million B.t.u., for a heat use ranging from 500,000,000 to 
2,000,000,000 B.t.u. per month. Butane is, therefore, a serious 
competitor for industrial gas when available at a suitable price. 


a prices recently reduced have encouraged 
analysis of the new markets, not only of this 
liquefied gas but also of gas-burning appliances and 
equipment. R. W. Thomas, of Philfuels company, 
presented statistical analyses of this potential market and 
the prospects of gas development in towns too small 
to warrant independent gas plants and apparently not 
to be reached by natural-gas transmission lines. This 
estimate indicates that at least 14,000,000 households 
are now depending on fuel of low form value for which 
either bottled propane or small-town systems using 
butane would be desirable. It is estimated that of this 
total number of households, a population of at least 
6,000,000, requiring nearly 1,300,000 customers, should 
be regarded as a sound prospect for this propane-butane 
development, independent of city-gas systems. 

This new low-price level for butane, however, is not 
so welcome when this fuel offers to invade the field of 
process heating or factory-energy supply in territory 
reached by a city-gas system. Under such circum- 
stances, the butane is about equivalent to city gas at 
37 cents per 1,000 cu.ft., a price which can rarely be 
offered by the city-gas company, even to its larger in- 
dustrial users. Furthermore as indicated by Gris- 
wold’s comment already quoted, the industrial company 
desiring to use butane can arrange to do so with a very 
nominal new investment, often only $4,000 for a high- 
pressure storage tank. It is in this field of industrial 
fuel service that the gas man anticipates the most serious 
competition from liquefied hydrocarbon byproducts of 
natural gasoline. ° 
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CARBON TUBES 
Offer Advantages in Cottrell Units 


By A. D. CAMP 


National Carbon Company, Inc. 
Cleveland, Ohio. 


chemical engineering equipment has been the 

adaptation of carbon tubes to Cottrell precipitating 
units operating on highly corrosive fumes such as 
sulphuric, hydrofluoric, and phosphoric acids. This has 
come about because of the almost universal resistance 
of carbon to chemical action. Carbon is susceptible to 
attack only by oxygen at temperatures exceeding 600 
deg. F., by oxidizing agents such as nitric acid, and by 
carbon dioxide and water vapor at comparatively high 
temperatures. 

The chemical inertness of carbon combined with its 
high strength and the wide range of sizes and shapes 
in which it may be made makes it a suitable material 
for many forms of chemical apparatus under extremely 
corrosive conditions. New uses are developing as fast 
as methods are found for the production of the com- 
plicated shapes required by the chemical industry. 

In addition to being chemically inert, carbon also 
possesses other valuable properties which make it par- 
ticularly suitable for use in Cottrell precipitating units. 
These are its high electrical conductivity, its lack of a 
softening or melting point, and its 
extremely low coefficient of thermal 
expansion, which insures against 
breakage with sharp changes in tem- 
perature. Because of these properties, 
this material has become standard 
equipment for Cottrell precipitating 
units operating in sulphuric- and 
phosphoric-acid recovery. 

In pyrolytic process phosphoric- 
acid plants, where phosphate rock is 
smelted in electric or shaft-type blast 
furnaces, the ultimate product is 
phosphorus pentoxide, a dense white 
fume which is most efficiently col- 
lected as phosphoric acid in a Cot- 
trell precipitator. The presence of 
considerable quantities of hydro- 
fluoric acid in these furnace gases has 
influenced the selection of carbon-precipitator tubes in 
this industry. 

Contact sulphuric-acid plants operating on sulphur 
dioxide gas from zinc and copper smelters usually 
require Cottrell mist precipitators in the furnace-gas 
purification chain, where the presence of a number of 
highly corrosive elements makes carbon a very appro- 


A RECENT development in the field of materials for 
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Fig. 1—Carbon 
Tubes in This Cot- 
trell Precipitator 


Chamber Are Not 
Corroded by the Sul- 
phuric Acid and 
They Do Not Sag 
Out of Shape as a 
Result of the High 
Temperature 


Fig. 2—Acid-Proof Brick Arches Support the Carbon 
Tubes in the Square Precipitator Chamber 


priate material for the fabrication of precipitator tubes. 

The conditions are similar in drum-type sulphuric-acid 
concentrators, where dilute acid recovered from oil 
refineries and chemical processes is violently agitated by 
a blast of air at temperatures up to 1,200 deg. F. In 
these installations, carbon tubes are a great improvement 
over lead tubes, which corrode and sag out of shape at 
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the high temperatures involved. Cottrell tube deformation 
is a serious fault, since it throws the high-tension dis- 
charge electrodes off center and thereby induces arcing. 
This destroys the silent corona discharge, which is neces- 
sary for the efficient precipitation of the acid fumes. 

A Cottrell precipitator is a necessary adjunct to a 
drum-type concentrator, in order to prevent an intoler- 
able nuisance and an economic loss. The hot air in 
bubbling through dilute acid picks up, in addition to 
water vapor, from 10 to 15 per cent of the sulphuric 
acid, which would be discharged directiy into the atmos- 
phere if the precipitator were absent. The arrangement 
and operation of carbon-precipitation tubes in one of 
these units will be briefly described as a typical example. 

The precipitator chamber, which is about 18 ft. high, 
can be either circular or square in cross-section. In 
the former, the carbon tubes are hung from lead-covered 
steel I-beams, spanning the top of the tower, while in 
the square chambers, the supports usually are acidproof 
brick arches. Fig. 1 shows the exterior of a typical 
square brick precipitator tower with the fume pipe enter- 
ing at the upper right, while Fig. 2 is an interior view 
showing the brick arches. 

Fig. 4 illustrates the method of suspending the carbon 
tubes. The split carbon collars or blocks spanning the 
arches fit into machined grooves near the tops of the 
tubes and hold them firmly in a vertical position. The 
joints between the carbon blocks are bonded with acid- 
proof cement, so that the blocks actually form the ceiling 
to the chamber. Therefore, the only means of egress 
to the atmosphere for the concentrator fumes is upward 
through the precipitator tubes. Fig. 3 shows the top 
of the tower after all the tubes are in place with a high- 
tension electrode hanging concentrically in each tube. 

Cottrell precipitators of this type are made in units 
of 36 to 72 tubes, which are usually 12 ft. long and 
range in diameter from 7}? in. inside and 93 in. outside 
to 10 in. inside and 13 in. outside. The tubes are fur- 
nished in 6-ft. lengths with male and female threaded 
joints, as illustrated in Fig. 5. Two sections are readily 
joined by lowering the upper member upon the lower 
by means of a block and tackle, and screwing up the 
joint, while the tackle carries most of the weight of the 
upper tube. 

There are now in operation in sulphuric- and phos- 
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Fig. 3—Top of Tower After 

All Tubes Are in Place. A 

High-Tension Electrode Is 

Suspended Concentrically in 
Each Tube 





Fig. 4—Carbon Tubes Are 
Suspended by Split Carbon 
Collars Which Span _ the 
Arches. These Collars Form 
the Ceiling of the Chamber 
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Fig. 5—Tubes Are 6 Ft. in Length With Threaded Joints. 
Sections Are Joined by Lowering the Upper Member 
Upon the Lower by Means of a Block and Tackle 


phoric-acid plants 21 Cottrell units equipped with 
carbon-precipitation tubes, while 23 are working in 
connection with the recovery of sulphuric acid in oil 
refineries and chemical plants. After four years’ con- 
tinuous service in contact with hydrofluoric and phos- 
phoric acids, carbon-precipitator tubes show not a trace 
of deterioration. Other chemical uses for carbon are 
developing rapidly, and when a variety which is imper- 
vious to liquids under hydrostatic pressure is available, 
the field for carbon in this industry will be greatly 
enlarged. 
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THEODORE J. KREPS 


Professor of Statistics 






Leland Stanford University 


Tells How to Approach the Problem of 


Joint Costs in Chemical Industry 


While on the staff of the Department of Economics at 
Harvard University, Dr. Kreps completed some note- 
worthy studies of the economic development of the sul- 
phuric acid and other chemical industries (see Chem. & 
Met. vol. 34, page 361, 1927). He now presents an inter- 
esting discussion of a problem peculiarly pertinent to 
chemical manufacture. His article is plea for quanti- 
tative knowledge in a field where rule-of-thumb and 
“good enough” have masked pitiful and costly ignorance. 
—Editor. 


CONOMISTS, like biologists and chemists, have 

frequently found it necessary to invent a technical 

jargon to describe things that are known by some 
name or other to nearly every one. Thus it may be that 
the term joint costs conveys to many chemical engineers 
but little if any meaning. Yet the phenomenon is present 
almost wherever chemicals are being manufactured. Ex- 
cept for such unit operations as crushing and grinding 
or drying, the making of chemicals usually involves the 
problem of disposing of joint-products, byproducts, or 
wastes. Thus electrolytic caustic soda and chlorine, hy- 
drochloric acid and salt cake, acetic acid, methanol, and 
charcoal are respectively produced under the conditions 
of joint costs. 

In scientific economic parlance, the phenomenon of 
joint costs is said to be present whenever a variation in 
facilities for putting out one of the products, or one 
group of products, necessarily brings about a variation in 
the facilities for putting out the other. 

Joint costs must be sharply distinguished from over- 
head costs. It does not mean merely that a firm is mak- 
ing two or more products. The firm must be techno- 
logically compelled to do so. Many businesses find it 
profitable to put out side lines in order to tap fringe 
markets, but in so doing they never face the problem of 
joint costs at all. They distribute their overhead over 
a large volume of sales. But they are not faced with 
the dilemma: either to put out a side line or to incur the 
expense of disposing of a waste. A retailer of drugs 
may put in a line of photographic supplies in order to 
utilize his building and his own time more fully, or to 
furnish his customers with the means of satisfying all of 
a related group of wants. But he can drop the photo- 
graphic business completely, or, if it be unusually profit- 
able, devote to it more and more, if not all, of his ener- 
gies. Not so the manufacturer of electrolytic caustic 
soda and chlorine. Whenever he produces more caustic 
soda, he has increased facilities on his hands for produc- 
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ing chlorine. Whatever option he has is limited to the 
choice of forms in which he will market the chlorine or 
the caustic. Thus though other industries may use their 
total facilities for two or more products because they 
want to, the chemical manufacturer often does so because 
he has to. The former is a case of overhead costs, the 
latter of joint costs. 

Joint costs always mean, therefore, that a variation 
in the facilities for producing one article involves in- 
evitably a variation in the same direction of the facilities 
for producing another. But the ratio of the respective 
rates of variation may either be definite and inflexible, 
or indefinite and variable. The former instance is called 
the case of joint costs with invariable proportions, the 
latter that of joint costs with variable proportions. If 
the facilities for putting out the main product are varied 
by any amount, Ax, and the amount of unavoidable ac- 
companying variation in the facilities capable of utiliza- 
tion in joint or byproducts be represented by Ay, then 
the first type of joint costs obviously requires that 


Ax 


Ay 
zero, whereas the second type permits Ay to be any pos- 
itive function of Ax other than linear. 

There are many chemical industries, such as the elec- 
trochemical and wood distillation industries, whose en- 
tire development has been shaped by the principle of 
joint .costs with invariable proportions. They have been 
forced to market products whose exact cost of produc- 
tion they had no means of knowing. How is one to 
apportion costs as between caustic soda and chlorine, for 
example? To be sure, certain methods have been de- 
vised, but all are at best arbitrary, and yield cost figures 
that are no more than sophisticated guesses. 

Suppose one uses such a basis as that of relative sales 
values of the products. Then whenever a competitor up- 
sets the market by quoting a lower price, the cost figures 
for the industry become lower—on paper. Thus on 
paper the American costs of production of methanol went 
down over 10 per cent in 1925, as compared with 1924, 
simply because the imports of the article from Germany 
were accompanied by a greater fall in its price than that 
which happened to occur to the joint products, acetate of 
lime, and charcoal. On paper an increase of the tariff 
from 12 to 18 cents per gallon by order of the President 
under the flexible provisions of the tariff law ought to 
have enabled the American wood-distillation industry to 
adjust itself. Actually, of course, there existed no such 


= k when k is positive and a constant not equal to 
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paper route to salvation. If the charcoal markets cannot 
stand a higher price, and if the domestic producers of 
synthetic acetic acid prevent any increase in the price of 
acetate of lime, the stubborn irreducible fact of joint 
costs threatens the whole industry with extinction. 

The manufacturer who is faced by the fact of joint 
costs with invariable proportions should not let himself 
be guided too naively by his cost figures. They do have 
considerable value as tests of his manufacturing opera- 
tions. They enable him to compare the performance of 
the present with that of the past, or with some standard 
or theoretically attainable performance. But they give 
him little if any help in his selling operations. Herein 
his business is entirely different from other businesses. 

The main, if not sole, desideratum for the sales policies 
of a manufacturer who is producing articles under the 
conditions of joint costs with invariable proportions is 
that of making the composite of sales orders take off the 
products in the proportions in which they emerge from 
the factory processes. A cut in the price of one of them 
is not an independent act, to be based on considerations 
of cost figures for the item in question. It is rather a 
small strategic move in a highly complicated business 
campaign, the single movement of a squad as compared 
to the maneuvers of an army. 





production or sales in such a manner that the derivative 
of aggregate net profits with respect to input expense 
is zero. This he does not only for the profits of the proc- 
ess as a whole but for the profits at each margin of 
variation ; i.e. each of the partial derivatives is also made 
equal to zero. In other words, if the several influences 
of the variables of input with respect to profits are each 
represented by a vector, the shrewd business man adjusts 
the orbit of his manufacturing activity in such a manner 
that the resultant or diagonal of the vectors is a max- 
imum. 

Suppose he is distributing his own alkali. Obviously, 
it is not enough for him to know his total costs and total 
sales receipts, and feel happy if the latter are larger. He 
must be on the lookout for leakages at every point in his 
operations. He must compare the additional sales vol- 
ume obtained by getting the business at Pumpkin Center 
with the costs of production, salesmanship, and distribu- 
tion properly apportionable to that increment. By “prop- 
erly apportionable,”” of course, is simply meant that the 
method of the differential calculus, or the logic of con- 
comitant variation, is used. What would have been his 
volume of business without the sales in Pumpkin Center ? 
What would have been his total expenses? What incre- 
ment in sales value, what in- 





Price quotations on any one 
item are shifted for the same 
reasons that one shifts pawns 
in a chess game. 

The logical solution of the 
difficulty, beneficial to con- 
sumer and producer alike, is, 
of course, some form of 
agreement, merger, or con- 
solidation. Since the individu- 
alistic economic forces of 
price determination lead only 
to chaos, particularly sowhere 
there is a multiplicity of 
options as to methods of pro- 
duction, there develops, in 
the measure that disaster 





ROBBING PETER TO PAY PAUL 


is a dangerous practice in chemical costing where | the increment in costs un- 
joint products are involved. Unfortunately, ac- 
cording to Professor Kreps, “there is a persis- 
tently reappearing crop of competitive neophytes a 
who tend to upset the old stability in purely 
arbitrary fashion until they become skeptical of 
their own cost figures. The equilibrium of mar- 
ket and production arrangements, under which 
all could live and let live, tends constantly to be 
disrupted in the same purposeless, wasteful way 
that a beginner breaks up a bridge game.” 


crement in expenses is due 
to getting the trade in Pump- 
kin Center? Obviously, if 


avoidablv exceeds the incre- 
ment in sales, such business 
can very profitably be left to 
a competitor. Many Amer- 
ican producers in their mad 
rush for larger volume, for 
bigness, have undoubtedly 
neglected this simple eco- 
nomic calculus, only to find 
themselves hard pressed by a 
smaller competitor. Every 
intelligent business man, in 
short, thinks in terms of mar- 








threatens, an urgency to come 
to mutual agreement. Price and production cartels evolve 
into a community of interests, or into an exchange of 
fractional equities, sometimes even into an amalgamation. 
Trustification grows cumulatively until the whole of the 
chemical enterprise in each political area is dominated by 
one giant concern. Then the stage is set for international 
cartels, world price agreements, world allotments of sales 
territories, world patent pools, and the like. These are 
arrived at by processes analogous to those of international 
diplomacy. Tariffs, commercial treaties, patents, im- 
munity from anti-trust legislation, absence of social legis- 
lation benefiting the workers, length of purse, etc., consti- 
tute the pawns or bargaining weapons; and the ultimate 
result is an agreement among all of the most important 
producers of the world. 

The case of joint costs with variable proportions, as 
opposed to that just discussed, presents no economic 
problems that are wholly peculiar to the manufacture of 
chemicals, but it does present these problems in a wholly 
peculiar form. 

Every business, for example, considers margins. Every 
manufacturer compares increments of sales values with 
increments of expense, rather than totals or averages. 
Every intelligent entrepreneur adjusts his volume of 
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gins, not averages. 

In the chemical industry, however, wherever joint costs 
with variable proportions are present, such thinking is 
not only of paramount importance but it often involves 
computations of such elaborate complication as to require 
the development of a special managerial aide or depart- 
ment, a commercial and statistical research laboratory. 
Chemical processes can be varied in all those ways by 
which chemical equilibria can be influenced. When one 
remembers that chemical equilibria may be homogeneous 
or heterogeneous, and that the state of aggregation of 
the substances may be gaseous, liquid, or solid ; when one 
considers, further, that the effect of such variables as 
temperature, pressure, homogeneity of mixture, concen- 
tration, surface energy, and current density involve a 
different set of differential equations for each combina- 
tion of equilibrium and state of aggregation; and finally 
when one realizes that such technical computations must 
be modified by the appropriate price co-efficients to ascer- 
tain the actual or probable effect on profits of each type 
of variation—one understands why rule-of-thumb and 
“good enough” in the chemical industry must be sup- 
planted by exact quantitative knowledge. 

Finally, it may not be superfluous to point out that 
wherever joint costs are present, the ordinary so-called 
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laws of supply and demand do not hold true. Joint costs 
make it necessary for the executive to look out for un- 
usual sources of cost variation, and prepare for unex- 


pected causes of cost flows. Prices of the raw materials 
of an industry will fluctuate independently of its demand, 
even though they are not used elsewhere. For example, 
take chlorine in the old English Leblanc soda industry. 
Did its price or’its supply vary with the demands of its 
consumers? Scarcely at all. Both depended on the 
production of soda ash. The price of bleaching powder 
often went down merely because there had been an in- 
crease in the demand for soda ash. Any change in de- 
mand, any invention of a new process, or any discovery 
of a new market for one of the joint products of a chem- 
ical business is thus bound to have repercussions on the 
price and supply of all the others. 

The successful producer of chemicals must know the 
market conditions for a host of items which he himself 
never has sold, nor even intends to sell. He must be able 
to forecast somewhat the technical developments and pos- 
sibilities in industries and processes wholly different from 
his own. In short, the peculiar importance of the 
principle of joint costs makes it necessary for the chem- 
ical business man to be exceptional in alertness, unusual 
in penetration of vision, and extraordinary in breadth of 
scientific, technical, and economic horizon. 


vy 


British Experience With 
Low-Grade City Gas 


By NORMAN SWINDIN 


Consulting Chemical Engineer, 
London, England 


HE NUNEATON low-grade town gas process 

is the work of George Helps, the manager of the 
Nuneaton Gas Company, who, by a fierce ad- 
vocacy during the past twenty years, is entitled to the 
credit of being the British pioneer in the use of low- 
grade gas for town purposes. This development was 
based on Helps’ demonstration that a gas having not 
more than 400 B.t.u. gross heating value when burned 
in properly designed appliances, gave better results than 
the higher grade gas of 500 to 600 B.t.u. under ordinary 
conditions of distribution and use. It depended also 
on the fact that low-grade gas could be manufactured in 
a simple form of producer with complete gasification of 
the coal if desired, or, if low-temperature producer were 
employed, a smokeless solid 
fuel could be produced in- 


public cheap gas or smokeless fuel, but it is now showing 
signs of activity. It is collecting all the gas it can find 
from coke ovens and is selling it as high-grade gas. It 
is beginning to make low-temperature fuel, but this be- 
lated activity is only the prologue to the fundamental 
changes pioneered by Helps. 

Helps’ gas-utilization proposal, now firmly established 
by large-scale experience, is based on appreciation of 
the importance of flame contact obtained with low-pres- 
sure gas with coneless flames, and a realization of the 
fact that inerts, in the form of No, are of little conse- 
quence. This means, converted into a slogan, “One 
B.t.u. is as good as another.” It is true largely because 





Helps’ Burner for Low-Grade Gas 


of the fact that the calorific value of the completely 
aerated mixtures of gas and air for all combustible gases 
from 500 B.t.u. down to 180 are practically the same. 
Gas of 500 B.t.u. cannot be properly burned at the usual 
pressures in the usual type of atmospheric bunsen 
burner.* Most of the oxygen for its combustion must 
be obtained from the outside atmosphere, because the 
energy of the jet is not sufficient to draw in all the re- 
quired air into the mixing tube of the burner. Thus we 
get long flames with the green cone, which is itself really 
a subsidiary gas works and a retarding of the rate of 
combustion. With 200 B.t.u. gas, containing, say, 50 
per cent of nitrogen, we have energy at the jet to draw 
in all the air for combustion so that a coneless flame is 
formed which can be brought in close contact with the 
vessel to be heated. 

With Helps’ burners the kettle is only 7 in. from the 
burner head. So complete is the aeration that a Helps 
flame burns freely in an atmosphere of CO2 and nitrogen 
and, if the pressure be sufficient, the burner can be 
plunged in water. In other words, it is air that is really 
burned, and to get this into the burner requires energy. 
What Helps has done with his 200-B.t.u. gas is to give 
each consumer an automatic pump. To give an electric 
analogy: the high-grade gas works send out only the 
amperes but no volts. Helps sends volts also; and volts 
times amperes is energy. 

The illustration shows the construction of a Helps 
patent burner from which it is seen that the regulation 

is made by adjusting the 





stead of ordinary coke. 
These developments have 
opened up the possibilities 
under British conditions of 
supplying town gas at a 
price to compete with coal 
for all purposes for which 
coal is now used. This revolu- 
tion has proved too much 
for the gas industry in Eng- 
land, which up to the present 
has spent its energies in op- 
posing all efforts to give the 


Editor. 





This article, advocating the recent British policy 
of low heating-value gas with special burners for 
industrial service, encourages renewed attention to 
numerous fuel-supply problems. 
lished with the idea that the recommendations are 
directly applicable to American conditions. In our 
judgment they are not all suitable for adoption un- 
modified. They are, however, of sufficient im- 
portance to justify thoughtful consideration.—T he 


burner head and not tamper- 
ing with the jet or the tap. 
The adjustable cone is fixed 
so that the gas does not strike 
back. The speed of propaga- 
tion of flame in 200-B.t.u. 
gas is approximately 3 ft. per 
second, so that the velocity of 
the mixture in the combining 
tube of the Helps burner, 
illustrated above, must ex- 
ceed this speed. 


It is not pub- 








*This statement may be subject to 
considerable question—The Editor. 
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Ammonium Sulphate Made 


By New Processes 


N GERMANY, two processes have been developed 
| recently in which the sulphur recovered in purifying 

the coke-oven gases is utilized in the production of 
ammonium sulphate. It is claimed for the Tern and 
Cyanogen-Ammonia-Sulphur (C.A.S.) processes that 
the cost of producing this byproduct will be materially 
lowered. In both processes the essential cost-saving is 
the elimination of the purchase of sulphuric acid. 

The operating layout of the Tern process, of the 
Thueringer Gas-Gesellschaft, Leipzig (Special Circular 
No. 301, chemical division, U. S. Department of Com- 
merce), shows the usual apparatus for separating tar and 
ammonia from the gas, by cooling and washing, but then 
it leads the aqua ammonia to a special container, where 
its tar content is further reduced, and distilled with 
steam. The ammonia is then expelled from the sclution, 
dried, and stored. 

Gas is desulphurized in oxide boxes by use of the 
usual iron hydroxide. The spent oxide is then roasted 
in a special furnace, whence the gaseous sulphur dioxide 
driven off is led to a storage chamber and oxidized in 
the presence of an electric arc to sulphur trioxide. Two 
gaseous compounds NHg; and SQ; are then led in the 
proper proportions into a reaction chamber and are com- 
bined to form dry ammonium sulphate crystals, sufficient 
moisture being present in the atmosphere to hydrate the 
sulphur trioxide. The reactions chamber is equipped 
with an electrical precipitator. Ammonium sulphate thus 
formed is dry and enters the trade as so-called “Electro- 
ammon.” 

Data as to production costs are lacking, but it is stated 
electric energy consumption is low and that the sul- 
phuric-acid cost-saving more than justifies the process. 
It is understood that plants are proposed to produce 
37,000 tons of ammonium sulphate annually. 

Raw gas from the coke ovens is led through a water 
cooler and tar separator, respectively, and then drawn by 
suction through a washing plant that frees it of am- 
monia, hydrogen sulphide, and cyanogen compounds. 
The tar-ammonia water mixture from the water cooler 
is collected in a separate chamber, where the tar is drawn 
off while the ammonia water is led to a storage chamber, 
whence it is concentrated to be finaily passed to the 
washer. The circulating washing liquors here are partly 
led to a regenerating chamber, while another part is 
brought in contact with sulphur dioxide from appropriate 
furnaces to form ammonium poly-thionate, which is auto- 
claved to ammonium sulphate and free sulphur, the latter 
being drawn off in liquid form. The hot 50 per cent 
sulphate liquor is evaporated and crystallized. 

Part of the sulphur is employed to produce sulphur 
dioxide, while excess sulphur is sold as such. Generally, 
more hydrogen sulphide is present in the gas than needed 
to form ammonium sulphate. In cases where coal is 
low in sulphur the plant must be hooked up with a 
pyrites-roasting furnace. 

An experimental plant operating this process was built 
in connection with a Westphalian gas works in 1928, and 
has been in production since the beginning of 1929. The 
first large-scale plant of this kind, for processing 600 
tons of coal daily, is ready for operation at the coke plant, 
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Georgeschact of Obernkirchen. It has been stated that 
a coke plant operating 1,000 tons of coal daily by the 
C.A.S. process reduces production costs of ammonium 
sulphate by $22.44 per ton compared with ordinary by- 
product ammonium sulphate. These figures are based 
on German conditions and German prices and may not 
apply in the United States. 

Heinrich Koppers summarized the economical advan- 
tages of the C.A.S. process (The Gas World, Dec. 7, 
1929) thus: (a) One ton of sulphuric acid of 144 deg. 
Tw. is saved per ton of sulphate made. (b) There is an 
additional yield of 10 per cent of ammonium sulphate. 
(c) The high cost of the dry-gas purification is saved 
—under conditions in Germany a saving of at least 
R.M. 30 per ton of ammonium sulphate by this item 
alone. (d) Excess sulphur can be sold for commercial 
purposes. (e) The process works in a semi-direct 
manner and the cost of steam is very low. It also has 
the advantages of the Koppers semi-direct process. Cost 
of operation through the year is low and not higher than 
those plants built on the semi-direct lines, including the 
oxide purification. 


MEMBER of the ammonia committee of the Insti- 

tute of Gas Engineers, E. W. Smith, in an article 
in The Gas World (Feb. 1, 1930) discussed the C.A.S. 
process from the viewpoint, of Great Britain. He called 
attention to the following facts: (1) There is already 
a very simple and reliable process of making ammonium 
sulphate in a single piece of apparatus, known as a 
saturator. (2) There is, at present, a ready market for 
any sulphur extracted from gas, in the form of spent 
oxide. (3) As the result of the great development of 
sulphuric-acid plants during the war and the growth of 
the smelting industries, there is a surplus of sulphuric 
acid in Great Britain. (4) For the operation of the 
C.A.S. process, the following equipment is necessary 
(all of which is replaced by a saturator and neutralizer 
in the process of semi-direct recovery with H2SQ, de- 
vised by Dr. Koppers, which has had such world-wide 
success): (a) Ammonia concentration plant; (b) four 
hurdle scrubbers; (c) final scrubber; (d) aerating ap- 
paratus; (e) sulphur dioxide production plant; (f) sul- 
phur dioxide reaction vessel; (g) filter press; (h) sedi- 
mentation plant; (7) pressure decomposer; (j) vacuum 
evaporator. It may be claimed that all this apparatus 
is not required for the production of the SO, radicles, 
but the fact remains that a complete, balanced process is 
necessary, or the whole scheme falls to the ground. That 
is, unless cyanide be removed in the early stages, or 
excess sulphur removed in the later stages, the chemical 
balance would be upset. 

Expressed briefly, the coke-oven plant or gas works 
which works the C.A.S. process really enters into com- 
petition with the sulphuric-acid manufacturer in the pro- 
duction of SO, radicles. On a small-scale plant he has 
to compete with large-scale plants. 

Without wishing to convey the impression that sul- 
phuric acid is being sold at rock-bottom prices in Great 
Britain, it is believed that the SO, radicle as purchased 
in H2SQO, is the cheapest form in which it can be ob- 
tained in Great Britain today and, taking all costs into 
consideration, the SO, radicle produced by the C.A.S. 
process, if operated in Great Britain, will be more ex- 
pensive than the SQ, radicle purchased on the open 
market as H2SO,. 
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of North Dakota 


A. W. Gauger, 
Director of School 


of Mines 


EVELOPMENT of 


has long been the interest of the School of Mines 


the resources of the state 

at the University of North Dakota. Various 
phases of this problem have been studied, first under the 
direction of the late Dean E. J. Babcock and later under 
his successor, Dr. A. W. Gauger, the present director. 
It is the purpose of this paper to describe the work that 
is being continued at the present time under the direction 
of Doctor Gauger and his associates, and to indicate the 
importance of this work to the future of the Northwest. 

The course of chemical engineering, which had its in- 
ception in 1926, was started primarily in answer to the 
demand of industry for men well-versed in the funda- 
mentals of chemistry, physics, mathematics, and engi- 
neering. The curriculum follows, in so far as possible, 
the standards of the American Institute of Chemical 
Engineers. Beyond this, it is the aim of the department 
to acquaint the student with the principles of industrial 
research. 

In the sophomore year, the department of chemical 
engineering offers a course called “Industrial Engineer- 
ing Chemistry” to students in all branches of engineering. 
In it the fundamentals of physical chemistry, chemical 
engineering, and analytical chemistry, have been combined 
to form a source of valuable information for the young 
engineer ; obviously, it serves only as an introduction to 
the student in chemical engineering, who in succeeding 
years covers these fields more thoroughly. It has also 
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Lignite and Ceramics Dominate 


School of Mines at University 








Research at 


North Dakota 


By IRVIN LAVINE 


Assistant Professor of Chemical Engineering, 
University of North Dakota, Grand Forks 


been found advantageous to have the junior and senior 
students assist, under careful supervision, in the various 
research problems that are conducted during the school 
year. 


N CORRELATING the research at the university 

with the peculiar resources of the State, the factors 
taken into account deserve a brief exposition here. That 
there exists a serious fuel problem in the Northwest 
has been realized for some time. Hood and Odell (Bul- 
letin 255, U. S. Bureau of Mines, 1926) in their lignite 
investigation sum up the situation as follows: 

“The nation’s coal resources of all grades are estimated to 
amount to more than three and a half trillion minable short tons. 
Nearly one-third of this is lignite, and more than nine-tenths of 
the lignite is found in North Dakota and adjoining sections of 
Montana and South Dakota. The section of the country which 
contains almost one-third of our entire coal resources is the most 
neglected part in the development of fuel resources. The prox- 
imity of this section to the Great Lakes, which afford a relatively 
cheap means of transporting fuel from the Eastern coal fields into 
the Northwest, has contributed to the present situation.” 


It can be seen, therefore, that it is a matter not only of 
interest but also of great practical importance to study 
the characteristics of this fuel with a view to working 
out a method of improving its heating value at a profit. 
The State of North Dakota alone, then, possesses 600 
billion tons of lignite confined entirely to the western 
half of the state, where the workable beds are included 
within an area of approximately 28,000 square miles. 
The moisture content of this fuel, as mined, ranges 
from 32 to 43 per cent. Upon exposure to the atmos- 
phere lignite dries to an extent that depends upon the 
humidity and temperature. However, in this drying 
process there occurs considerable checking and cracking 
which results in the formation of much slack. In con- 
sequence the profitable shipping radius of lignite is lim- 
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ited and transportation must take place in closed box cars. 
On the other hand, the whole state of North Dakota 
is covered with deposits of clay which vary in thicknes: 
from a few hundred feet in the Red River Valley to 
several thousand feet in thickness near the western part 
of the state. Included in these deposits are a large num- 
ber of different kinds of clays ranging from common 
brick clay to deposits suited for the production of a very 
high grade of art pottery. 


ARLY investigations conducted at the School of 

4 Mines, indicated the very high quality of the clay 
found within the state. It was thought advisable, there- 
fore, to provide suitable facilities for studying the char- 
acteristics of these deposits. As a result the ceramic 
department of the School of Mines was established in 
1910 for the two-fold purpose of “providing courses of 
instruction in the ceramic art and for carrying on a re- 
search program to develop these deposits.” 

The chemical and experimental laboratories of this 
department have been well equipped for clay testing, and 
the clay working laboratories have been provided with 
standard types of machinery for actual production by 
the same methods as employed in the 
various lines of ceramic industries. 

At present writing the work of the 
ceramic department can be divided 
into the following phases: (1) The 
work of producing various kinds of 
ceramic ware is being continued. 
This work may mean the establish- 
ment of industries to manufacture 
products not yet produced in the state, 
as well as shipping of prepared clay 


Below—Apparatus Used by Writer in 
Steam-Drying Studies 


for use in industries outside the state. (2) A survey is 
being conducted to determine the clay requirements of 
the industries in the Northwest. There are many plants 
in Minnesota and adjoining states that import yearly 
several thousand tons of kaolins from Georgia and other 
Eastern states. The work of this survey includes field 
trips to locate deposits that can meet the specific require- 
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ments of these industries. (3) For the past three years, 
the department has been determining the Pu of slips made 
from Dakota clay. This is the first step in the detailed 
study of the physical chemistry of this material. 

Dakota lignite was originally studied by the late Dean 
Babcock, who with his students and assistants, worked 
out the fundamental principles of a carbonizing and 
briquetting process. This process is capable of produc- 
ing at the mine a high grade of domestic fuel, capable 
of withstanding the handling and storage difficulties 
ordinarily encountered with non-processed lignite. Pro- 
duction of carbonized briquettes has not been developed, 
however, to a point where this product can compete 
commercially with Eastern coal, due largely to present- 
day conditions. 

It was therefore obvious to the present director, when 
he assumed his duties in 1926, that other lines of in- 
vestigation would have to be undertaken. Since every 
plausible clue was to be followed, many problems were 
started with the understanding that as the work prog- 
ressed only that indicating a probable success would be 
continued. At present the following phases are being 


studied : 
















Above—Laboratory at the 
School of Mines 
A—xX-Ray Machine; B—Hu 
midity Dryer; C—xX-Ray Ma- 
chine for Radiographic Work; 
D—Apparatus for Determining 

Pu of Clay Slips 


Coking—Lignite is a non-coking 
coal and obviously this limits its use 
for gas-making. One of the early 
studies started by the present ad- 
ministration was to determine the 
effect of certain inorganic salts on 
the carbonization of Dakota lignite 
in an effort to convert, if possible, this 
fuel to a coking material (Gauger, 
A. W., and Salley, D. J., nt. Conf. 
Bit. Coal, Vol. 1, 312-328, 1928). 
Early results indicated that such salts 
as AlCls and Alo(SO,4)3 produce a marked effect on the 
carbonization process. In fact, it was found possible to 
produce a pseudo-coke. This study has been continued 
and the results have led to a better understanding of the 
coking process. 

It has become apparent to fuel investigators that the 
structure of coke must be studied by methods other than 
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Power Plant at University of North Dakota 
Using Pulverized Lignite 


chemical. Of late X-rays have come to play an important 
role for this purpose, and are now used as part of the 
equipment for carbonization study at the School of Mines. 

Pulverized Lignite—The use of pulverized lignite for 
steam generation has been made a subject for study by 
the School of Mines. This work is being conducted at 
the University power plant, which necessitates commer- 
cial-size equipment. Early experiments have indicated 
that pulverized lignite can be efficiently used in power 
plants (Sutherland, R. L.; Bourke, N. T.; and O'Keefe, 
E. J., Power, June 26, 1928). The work is to be con- 
tinued to determine the relative value of pulverizing 
lignite, with and without separate drying in a waste heat 
drier. In the University power plant, lignite is the only 
fuel used in generating steam. 

Drying—Attention has already been called to the fact 
that lignite is characterized by a high moisture content 
and that on exposure it disintegrates or slacks. The high 
moisture renders some form of drying necessary if the 
freight handicap is to be eliminated. It was obvious that 
a satisfactory drying process might lead to a practical 
solution of the problem. 

Working out a satisfactory drying process is a chem- 
ical engineering problem of great complexity involving 
many smaller individual problems. The first logical step 
is a study of the fundamental characteristics of the mois- 
ture in the lignite and one feature of this study has been 
the determination of the aqueous tension of the moisture 
in lignite. The results so obtained have been of material 
aid in determining the probable mechanism of any drying 
process for lignite. Furthermore, the results also em- 
phasized the colloidal character of Dakota lignite. A 
further indication of this colloidai character has been ob- 
tained from microscopic study of thin sections of lignite. 
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NY successful method of drying lignite with a min- 
imum of disintegration will have to dry the entire 
lump at a uniform rate. We may consider the drying 
to take place in two stages, namely, the transfer of mois- 
ture from the interior to the surface, and secondly the 
evaporation of water from the surface. The rate of loss 
of moisture from the lump will evidently be governed by 
the slowest step, which in the case of lignite is the trans- 
fer of moisture from the interior to the exterior. In 
order to obtain the ideal drying condition which mini- 
mizes degradation it will be necessary, therefore, either to 
slow down the rate of evaporation of moisture from the 
surface, or speed up the rate of transfer of moisture to 
the surface. 

The first process referred to above involves slowing 
down the rate of evaporation from the surface and nec- 
essarily will have to be accompanied by accurately con- 
trolling the humidity of the drying medium. This proc- 
ess may, therefore, be termed “humidity drying.” The 
mechanism of the “humidity-drying” process for lignite 
is being studied on a small scale with a Carrier standard 
humidity cabinet. Lignite is dried in this apparatus 
under constant conditions of humidity and temperature 
with a view to determining the rate of diffusion of mois- 
ture. The effect of drying lignite in atmospheres of 
varying humidities as well as temperatures is also being 
studied. 

This process is being further studied on a larger scale 
with a direct-contact drier of semi-commercial size in- 
stalled in the power plant of the University. Waste stack 
gas obtained from the burning of lignite in the power 
plant is used as the drying medium because it is exceed- 
ingly rich in moisture. The humidity of the drying gas 
can be controlled by mixing definite portions of the 
entering stack gas with portions of the exit gas from 
the dryer (Lavine, Irvin, and Sutherland, Chem. & Met., 
36, 425, 1929). 

When this work was started it was discovered that 
existing psychrometric charts had a temperature range 
that was not sufficiently high to be of any assistance 
and consequently it became necessary to construct a chart 
suitable to the needs. This chart was published in Chem. 
& Met. (35, 224, 1928) and has not only been found 
most useful in this work but has also aroused much 
interest outside. 


HE second method of drying calls for an increase in 

the rate of transfer of moisture to the surface. The 
Fleissner method of drying Austrian brown coal (Trans. 
Fuel, World Power Conference, 1928, Vol. 1, 328-340) 
seems to fulfill the conditions required. In this, the coal 
is thoroughly heated by means of saturated steam at 
elevated pressures; drying of the lignite is obtained first 
by releasing the pressure and then by means of air passed 
over the hot coal. Early experiments at the School of 
Mines indicated that Dakota lignite could be successfully 
dehydrated by this method. During the past year, the 
writer studied this process in detail (Ph. D. Thesis, Univ. 
Minnesota, 1930) and this work is still being con- 
tinued. 

The success of the steam drying process for Dakota 
lignite will depend largely on the utilization of all the 
available heat put into the system by the steam. In order 
that a heat balance of the process might be made, it 
became necessary to determine the specific heat of lignite 
with varying water contents. This is another study that 
is being carried on at the present time. 
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Furnace- Testing Refractories 
For Slag Erosion 


By B. W. STROMBERG 


Research Laboratory, Carborundum Company 
Niagara Falls, N. Y 


laboratory apparatus for the testing of refractories 

against slag erosion. In order to be successful, such 
an apparatus should consist of a slag test furnace, the 
requirements of which should be: 

1. Actual furnace conditions, as met with in practice, 
must be reproduced. 

2. Tests must be rapid and not too expensive or 
elaborate. 

3. Cost of test apparatus must be reasonable. 

4. Refractories tested should be subjected to the action 
of molten coal ash slag (or some other flux) as in a 
boiler furnace. 

5. The temperature of the molten slag must be as high 
as that found in actual practice. 

6. Test results must be reproducible. 

7. The apparatus should be designed to allow cooling 
of one side of the test specimens while the hot face is 
subjected to the action of the molten slag. 

While most of the investigators generally recognize 
the importance of the first six points mentioned above, 
they have not, in general, considered the importance of 
an apparatus which will operate with one face of the 
test specimens cooled, a condition which today constitutes 
a vital and most important method of protecting boiler 
furnace refractories against the destructive action of 
molten coal ash slag. 

In the research laboratories of the Carborundum Com- 
pany, Niagara Falls, N. Y., an apparatus for testing 
refractories against the action of molten slag has been 


G ian INVESTIGATORS* have designed 





*For a review of the literature see, 


for example, R. F. Ferguson, 
J. Amer. Ceram. Soc., 11, 1928, pg. 90. 


Silicon Carbide, Aluminum Oxide and Fireclay Refractories 
Were Tested Together 
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built, and so far it has been found to fulfill most of the 
above-stated requirements. 

The furnace used is built of fireclay bricks and has 
approximate dimensions of 12 ft. in length, 5 ft. in 
width, and 6 ft. in height. About 7 ft. from the burner 
end the furnace is provided with a removable panel 
which holds the refractories to be tested. For test spec- 
imens, 44x9x24-in. standard bricks are placed in the 
center of the panel, and it has been the practice to test 
30 bricks at one time. 

Heat is supplied by .wo burners, one an oil burner 
and the other a powdered-coal burner, placed, for con- 
venience, with the oil burner directly below the powdered- 
coal burner. The coal burner is supplied with powdered 


coal from a small hopper by means of a screw feeder. 
The rate of delivery is adjustable over a range of 25 to 
The powdered coal supplies the coal 


100 Ib. per hour. 





Differential Erosion Is Clearly Shown 


ash required for the test and the oil burner makes it 
possible to maintain a high and uniform temperature. 
The powdered-coal equipment was supplied by the 
Grindle Fuel Equipment Company and is stock equip- 
ment with the exception that it was found necessary to 
substitute for the original rectangular burner a burner 
made up of 3-in. standard pipe provided with a pair of 
deflecting vanec, in order to increase the turbulence of 
the flame. The oil burner was supplied by Tate Jones 
Inc., and requires about 6 gal. of oil per hour. 
Specimens to be tested are loaded into the removable 
panel and placed in position in the furnace. Openings 
between the panel and the furnace walls are then sealed. 
The oil burner is lighted, care being taken that the 
powdered-coal fan is running with full air supply but 
with the coal supply shut off. This is done in order to 
prevent the powdered-coal burner from burning out 
Atter 24 hours, when the test panel has reached a tem- 
perature of about 1,350 deg. C., the powdered-coal feeder 
is started, and with careful adjustment of air and oil 
supply and with a coal feed of 40 Ib. per hour, a tempera- 
ture of 1,450 deg. C. is rapidly built up at the face of 
the panel; and this is maintained throughout the 
remainder of the test, using optical pyrometer measure- 
ments for control. (If desired, temperatures as high as 
1,550 deg. C. can be reached and maintained by regu- 
lating the burners properly.) For 48 hours combined 


oil and powdered-coal firing is employed, with the coal 
supply maintained constant and the oil controlled to 
After that the coal 


make any temperature adjustments. 
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What refractory will best meet 
that difficult furnace problem? 
The author describes a small- 
scale comparative test, suitable 
for coal ash or other fluxes 
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. 


supply is cut off and the temperature is held by the oil 
burner alone for 12 hours in order to remove excess slag 
which might have accumulated on the test bricks. The 
oil burner is then shut off and the furnace allowed to 
cool, the panel is removed and the specimens examined. 

It has been found that a high-grade fireclay brick will 
erode about | in. during a 48-hour test. Silicon carbide 
bricks are eroded little or none, while silica bricks are 
cut back about } in. j 

The illustrations show clearly the result of a typical 
test. In this case the test panel was made up of three 
different types of standard boiler refractories, a “Carbo- 
frax” silicon carbide brick, an “Aloxite” aluminum 
oxide brick (Carborundum Company’s_ trade-marked 
products), and a standard fireclay brick. The bricks 
were placed in the panel so that each type of brick would 
be subjected to the same conditions independent of the 
more or less severe local action of the molten slag on 
the test panel. The three brands were worked in side 
by side over the whole area of the test panel. The coal 
used in this particular test and the resulting ash showed 
analysis as given in the tabulation. 

The resistance of each brick to erosion is estimated by 
measuring the amount eroded and by the depth of pene- 
tration of the slag. Standard bricks are carried in each 
test panel for comparison and control purposes. 

As can be seen, the iron content of the coal ash in this 
test was quite high. This was caused by the addition of 
pyrite to the original coal, in order to produce a coal 


Coal Ash 
Per Cent Per Cent 
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ash with a fairly low melting point. The addition of 
pyrite, of course, also increased the sulphur content of 
the coal. It is evident that by selecting a certain coal 
and one or more suitable fluxes or stiffeners, a slag of 
almost any desired property or composition can be 
obtained. The addition of pyrite to the coal in the test 
described was made in order to accelerate the test so 
that results could be obtained in a reasonable time. 

It is believed that the apparatus can also be used to 
study the action of any desired molten slag or other 
material on refractories, without extensive alterations, as 
the material in question can be blown into the furnace 
in a manner similar to that in which the coal is now 
introduced and the temperature can be maintained at any 
desired value by proper regulation of the oil burner. 

So far, no tests have been conducted with one face 
of the refractory bricks cooled, but a special test panel 
has been designed and built for this purpose. The test 
bricks will be cooled by means of a water box placed in 
the removable panel and behind the test bricks. Provi- 
sions will be made to measure the flow of heat as well 
as the temperature gradient through the bricks. 
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Specific Heat Charts for Gases 


Based on new data, charts have been 
prepared for ready determination of mean 
specific heats of gases at high temperatures 


By A. C. HALFERDAHL 


Ottawa, Canada 


ALCULATIONS of mean specific heats of gases 
& may be simplified and shortened by the use of the 

accompanying graphs. The data on which the 
graphs are based have been taken from Eastman’s re- 
cent revision (E. D. Eastman, “Specific Heats of Gases 
at High Temperatures,” U. S. Bur. Mines Tech. Paper 
445, 1929, 27 pages). They are summarized as follows: 


Molal Heat Capacities of Gases at Constant Pressure 


Temp. Limit of 
Range, Average 
Deg. Error, 
Hydrogen Kelvin Per Cent 
Cy = 685 + 0.000287 + 0.00000022T* 300-2,500 1.5 
Nitrogen, Oxygen, Carbon Monoxide 
Cy = 6.76 + 0.000606T + 0.000000137? 300-2,500 1.5 
Carbon Dioxide and Sulphur Dioxide 
Cy = 7.70 + 0.00537 — 0.0000008377  300-2,500 2.5 
Water Vapor 
Cy = 8.22 + 0.00015T + 0.000001347*%  300-2,500 1.5 
Hydrogen Sulphide 
C, = 7.20 + 0.0036T 300- 600 5-10 
Ammonia 
on 6.70 + 0.00637 300- 800 1.5 
Methane 
Go 5.90 + 0.00967 150- 400 5.0 
Chlorine, Sulphur Vapor (S:) 
Ge 8.58 + 0.00037 300-2,500 5.0 
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In these equations, T is the absolute temperature on 
the centigrade scale (Deg. Kelvin). 

The calculations for developing the graph for water 
vapor will be given; the same method has been used for 
the other gases. 

From the table specific heat per unit weight on the 
centigrade scale in place of the absolute scale is: 

Sp.ht. = 0.46399 + 0.00004885¢ +- 0.0000000744+#* 
Then the integrated equation for mean specific heat per 
unit weight between ¢,, a lower temperature, and f¢,. an 
upper temperature is: 

Mean sp.ht. = 0.4640 + 0.00002443 (ta + tf») 
+ 0.0000000248 (t.7 + taty + ty”) 

= 0.4640 + 0.00002443 (t. + t») 

+ 0.0000000248 (t. + ft)? 





— 0,0000000248%,t» 
—— (fa + ty)? (ta — tp)? 
But tat —_—_ a ——" Z 


Hence, mean sp.ht. = 0.4640 + 0.00002443 (t, + t») 
+ 0.0000000186 (t2 + tf»)? 
+ 0.0000000062 (t. — t,)* 
It will be observed that two plots are required for 
this equation, one for tf, + ft, and one for fa — ty. The 
latter usually is a very small quantity and in many cal- 
culations may be omitted. It is shown on the graphs and 
designated as a correction for tg — t». The correction 
for tg — ft» has the sign of 7* term in the original equa- 
tion. All that is necessary to obtain the mean specific 
heat between any two temperatures is to add and subtract 
the temperatures and read the appropriate values on the 
ordinates. The value read for tg — ft» will be added or 
subtracted, as indicated, to the value read for t, + f» in 
order to obtain the mean specific heat. For example, the 
mean specific heat of water vapor between 800 and 1,700 
deg. C. is 0.642 + 0.005 = 0.647. 
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Specific Heat of Hydrogen 
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Granular Feldspar of 20-Mesh 
Size Produced by New Mag- 
netic Process 


Purifying 
Ground Feldspar 
Magnetically 


An ingenious dia-magnetic 
separator developed for the 
Tennessee Mineral Products 





Gradation of Sizes of 20-Mesh 
Feldspar Is Shown in Ordinary 
Product 


Corporation removes even 


DAPTATION of a recently 
A developed electro - magnetic 
induction separator to the 
processing of ground feldspar has 
lately been made in the plant of 
the Tennessee Mineral Products Corporation, at Spruce 
Pine, N. C., to obtain a granular product specially suit- 
able for the glass industry. This new process has been 
in operation for about two months and produces a ground 
feldspar having the same maximum particle size as 1s 
standard in the manufacture of glass. But practically 
all of the dust and fine particles are also eliminated. The 
result is a free-flowing product which the glassmaker 
has desired since feldspar was first used in this industry. 
The induction separator which is used almost com- 
pletely removes from the raw feldspar all contaminating 
materials. Metallic iron, garnet, pyrite, tourmaline, 
hematite, biotite, and even muscovite are taken from 
grades of material that are equal to the best the glass- 
maker has received in the part. The net result is an 
almost chemically pure feldspar in a form best suited for 
blending with the sand, quartz, and other raw materials 
of the glass industry. 

Accompanying photomicrographs show the comparison 
between this new 20-mesh granular material and ground 
feldspar produced in the usual manner. While the new 
process gives a material that is practically dustless, pre- 


Plant of Tennessee Mineral Products Corporation 
From the Air 





very faintly magnetic mate- 
rials from ground feldspar 


vious methods of grinding have 
resulted in a high percentage of 
the product passing a 200-mesh 
screen. 

In the new process, crushing 
rolls are used instead of the pebble mills which feldspar 
grinders have employed to the exclusion of all other 
types of reducing equipment. The feldspar is first 
broken to about 4-in. maximum size in a jaw crusher 
before it is fed to the first set of rolls. The output of 
this set of rolls is elevated to a double-deck screen, the 
lower deck of which produces a product of the required 





Front View of Induction Separator 

Showing Concentrate Chutes at Bot- 

tom, Feed Hoppers and Coil-Cooling 
Equipment at Top 


maximum size. The oversize on the 
top deck is returned to the first set of 
rolls. The ground material between 
the two decks of the screen goes to a 
second set of rolls. This process is 
repeated through two more sets of 
rolls, except that on the last set the 
top-deck screen scalps off mica, and 
the material between the two decks is 
returned to the last set of rolls. All 
rolls are 14x20-in. Sturtevant full- 
balanced type. Double-deck 4x5-ft. 
Tyler Hummer screens also are used 
straight through the line. 
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Ground feldspar, as it comes from the nnal rolls, will 
all pass through the required maximum-size screen. It 
contains a minimum percentage of fine particles, since 
the screens remove the product from the circuit as soon 
as it is reduced to 20 mesh. No raw material may be 
granulated, however, without the production of some fine 
particles. To remove these the output of the rolls is 








End View of Induction Separator Showing Five 
Rotors, Corresponding Magnet Poles, and Rotor 


Drive; Drive Is Through a 


Transmission 


Variable-Speed 


elevated to a Gayco centrifugal separator. The fines 
from this separator are delivered to a separate storage 
bin and blended with similar products for other indus- 
tries that are produced by fine grinding units in the plant. 
The oversize from the separator is elevated to screens 
which classify it in two sizes to facilitate feeding to the 
induction separator. 

Two 50-ton bins take the surge between the rolls and 
the induction separator units. The separator has two 
large coils, the upper one having three and the lower 
two arms or polepieces on each end. A laminated rotor 
30 in. long revolves under each of these polepieces, mak- 
ing five on each side, or ten in all. Special feeding 
devices consisting of sloping pans between the rotors 
deliver a thin uniform stream of the ground material 
over the length of each rotor. As the material passes 
from one rotor to the next the magnetized particles are 
pulled out of the stream by the rotor and fall into a 
tailings receptacle. The gradually cleaned feldspar thus 
continues on through five successive magnetic separations. 
At each stage a portion of the contaminating materials is 
removed. Minerals more highly susceptible to magnetism 
come out at the upper rotors and those feebly magnetic 
at the lower rotors. 

Belt conveyors and elevators take the output of the 
magnetic separator to intermediate storage or mixing 
bins. Various grades of raw material are handled 
through each roll-separator unit, stored in the mixing 
bins and then blended to consumers’ specifications. An 
automatic sampling device between the last roll and the 
storage bin secures frequent samples. These are used 
in the same process of chemical control which the com- 
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pany has employed for years in governing all of its 
other products, as previously described in Chem. & Met. 
(35, 1928, p. 562). With this control any blend desired 
may readily be obtained with close accuracy. 

After the granular product has been blended it is put 
over check screens to catch any oversize which might 
in any way get into the product prior to shipment. From 
this check screen the product goes directly to the cars. 

The unit producing the Granular Glasspar, as the new 
product is called, went into operation on Sept. 15, 1930. 
In its free-flowing, granular nature and low iron con- 
tent the commercial product has been an improvement 
over the results that were obtained in long-time labora- 
tory tests on which the construction of the first roll- 
separator unit was based. 
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Simplified Determination of 
Line Pressure Drop 


Pipe-line calculations for fluids are 
more easily made with an align- 
ment chart designed by the authors 


By T. H. CHILTON Anp R. P. GENEREAUX 


Chemical Department Experiment Station 
E. I. duPont de Nemours & Company 
Wilmington, Del. 


ALCULATIONS of pressure drop in pipe lines 
carrying any fluid may be made by means of the 


Fanning equation with the aid of data on the fric- 
tion factor involved in the equation. Friction factor data 
have been collected by Wilson, McAdams, and Seltzer, 
(Wilson, McAdams, and Seltzer, “Flow of Fluids 
Through Commercial Pipe Lines,” /nd. Eng. Chem. 14, 
1922, pp. 105-19) and a convenient plot is given in 
Walker, Lewis, and McAdams’ textbook, “Principles of 
Chemical Engineering,” McGraw-Hill Book Company, 
New York, 1927, p. 87.) 

Many engineers would prefer, however, to use familiar 
tables or charts calculated for water flow and convert 
the results so obtained to the pressure drop for the fluic 
under consideration. A means of effecting this conver- 
sion is given on the chart shown on the following page. 

The Fanning equation may be stated as follows: 


Ap — 2 Leu? 
gd 
where AP = pressure drop in pounds per square foot 
f = friction factor 
L = length of pipe in feet 
0 == density of fluid in pounds per cubic foot 
g == acceleration of gravity, 32.2 ft. per second 
d = diameter of pipe in feet. 


u == velocity in feet per second. 
This expression may be converted to head loss in feet 
of the fluid flowing, Ah, by dividing by the density: 


Contribution No. 45 from the Experiment Station of E. I. duPont de 
Nemours & Company. 
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Pressure Drop for Water~-Ft of Water Head Loss per Ft of Pipe Length 
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Conversions 


Lb.per sq. in.= ft. fluid head x 


Ft.of water = ft. fluid head x density +62.4 
Ft.of water = lb. per sq. in. x 2.31 


densit 


CONVERSION CHART FOR PRESSURE DROP 
Head Loss as Calculated for Water to Head Koss for Any Other Fluid 


For turbulent flow only 
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Head loss therefore depends on the length, diameter, 
velocity, and the friction factor. The friction factor is 
a function of the group known as the Reynolds number, 
dup/z, where z = viscosity of the fluid in centipoises. 
(The relationship of this expression to that given in the 
references cited, Dus/z, is obvious from their definitions 
of the units used.) 

Now if the length, diameter, and velocity are taken 
as constant, it is evident that the head loss varies only 
with the expression p/z, or inversely, with z/p, which is 
known as the kinematic viscosity; i.e., the viscosity 
divided by the density. 

It will be evident from the chart how this factor may 
be introduced to convert the head loss as calculated for 
water at a given velocity or cubic displacement, to the 
head loss for any other fluid, at the same velocity, 
through a pipe line of the same length and diameter. 
The relation expressed by the chart was derived by 
assuming a constant average slope of the friction factor 
curve in the turbulent region and substituting this value 
for f in the Fanning equation. The chart therefore is 
useful only for turbulent flow. 

Use of the chart may be illustrated by an example. It 
is desired to know the pressure drop when aniline at 
20 deg. C. flows through a 3-in. pipe 100 ft. long at a 
rate of 500 lb. per minute. The specific gravity of 
aniline at 20 deg. C. is 1.022, making the density 63.9 
lb. per cubic foot; and the viscosity is 4.5 centipoises. 
The discharge is 0.129 cu.ft. per second. The head loss 
for water flowing through a 3-in. pipe at this rate is 

found, by consulting a chart for smooth iron pipe, to be 
0.01 ft. per foot length of pipe. Aligning this value on 
the water head-loss line with 0.07 on the kinematic 
viscosity line (equal to 4.5/63.9), we read 0.015 on the 
“head loss for any fluid” line. The head loss therefore 
is 1.5 ft. of aniline or, using the conversion factors 
given, 0.66 lb. per square inch. 
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a condensed form in “Cameron Hydraulic Data” (Inger- 
soll Rand Company, New York, 1930). A convenient 
chart based on the Williams and Hazen formula has 
been published by the Equitable Meter Company (“Flow 
Chart for Water in Pipes,’ Water Works Journal, 22, 
1930, p. 8). Various other tables and charts have been 
made, and the reader may use any with which he is 
familiar. It is only necessary to make the calculation 
for the identical velocity as in the problem being con- 
sidered, and to correct for the kinematic viscosity of the 
fluid in the method stated. 


a 


Recording Dust Content of Gases 


N A PAPER read before the American Iron and 

Steel Institute at New York on October 24, 1930, 
A. W. Simon, of the Tennessee Coal, Iron and Railroad 
Company, described a recording meter for concentration 
of dust in blast-furnace or other gases. 

The author first derives mathematically a theoretical 
expression relating the length of a column of dust-laden 
gas, the dust concentration and the absorption of light 
traversing the column. Letting L, equal the original 
light intensity, L the intensity of transmitted light, m the 
dust concentration, x the length of the column, and k a 
constant, the derived expression becomes Log (L,/L) 
= kmx which is confirmed by experiment. 

Apparatus for dust determination includes a source of 
light (concentrated-filament incandescent lamp) placed 
on one side of a duct, and a light-sensitive device such as 
a thermopile, placed on the other. This is connected to a 
recording millivoltmeter. The glass windows in the duct 
through which the light beam is projected may be kept 
clean by a modified wind-shield wiper. Condensing 
lenses should be used to provide a parallel beam through 
the duct and concentrate light on the thermopile. 
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Chrome [ron Indispensable 
In Nitric-Acid Plant 


HROME STEELS have been known to the mak- 

ers and users of alloy steels since 1872. As early 

as 1895, Dr. Essen, of the Krupp works in Ger- 
many, applied for patents on chrome steel having a 
chromium content as high as 12 per cent. The remark- 
able resistance this alloy shows toward numerous cor- 
rosive agents also has been known for many years. The 
major development of this important alloy has taken 
place almost entirely during the past ten years. Earlier 
attempts in making chrome steels were confined to alloys 
containing from 1 to 8 per cent chromium. In chrome 
steels where the carbon content is extremely low—under 
0.12 per cent—the alloy exhibits the properties of an iron 
or mild steel. 

This article is concerned mainly with the so-called 
“18” chrome iron, containing low percentages of carbon, 
the development of which has contributed greatly to the 
advancement in modern methods of nitric-acid manu- 
facture. Chrome iron has many uses in the ammonia- 
oxidation plants producing 55 to 65 per cent nitric acid. 
From the standpoint of efficiency and economy it cannot 
be substituted by other alloys. The alloy is used for 
castings, piping, tanks, absorption towers, and the like. 

The addition of chromium to a low-carbon steel in- 
creases the resistance to corrosion by nitric acid. The 
addition of chromium from 1 to 8 per cent shows no 

appreciable _re- 
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contents above 
Corrosion of Chrome Iron in Boiling 0.12 per cent 
65 Per Cent Nitric-Acid Vapor lessen the cor- 


rosion - resistant 
properties of the 


Curve AB, corrosion during first 48 hours’ 
boiling ; Curve AC, corrosion during second 
48-hour period, sample from an annealed 


plate with following percentage composi- alloy. Although 

tion: Cr, 17.4; Ni, 0.17; Si, 0.20; S, 0.019; 

P. 0.016; Mn, 0.41; C, 0.10. Samples air. / have made no 
cooled at temperatures indicated. corrosion tests 
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By E. ST. P. BELLINGER 


Development Engineer 
Hercules Powder Company, 
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alloy having the . ™ o 
analysis shown Corrosion of Chrome Iron in Boiling 


Nitric Acid, Sample Used and Condi- 
tions Being the Same as Shown in the 
Preceding Graph 


will always have 
the correspond- 
ing anti -cor- 
rosion properties, since the heat-treatment of the 
metal is an important factor in determining the rate of 
corrosion. In all of the data given, the same procedure 
and care were taken in preparing the samples and making 
the tests. The heat-treatment—prolonged annealing at 
1,430 deg. to 1,470 deg. F.—given the material from 
which the samples were cut was essentially the same. 
Corrosion tests were made in 65 per cent c.p. boiling 
nitric acid, using reflux condensers. The ratio of the 
liquid to exposed area of test piece was 200 cc. per square 


2S as 6g 
Ra so ge 
aed Average Analysis “et, z 
Sea jig 3° 
S32 63 5 
Za Cr /Si Cc. Ma 2 Ss. 8. Ni. Cer. Ase Of 
2 43 0.24 0.40 0.015 0.018 0.10 0.19 4.27 0.30 12.09 
2 55 2.13 0.41 0.012 0.012 0.31 0.14 16.95 0.15 0.205 
6 47 0.093 0.40 0.014 0.020 0.39 6.20 18.34 0.005 0.0175 
9 51 0.084 0.40 0.014 0.020 0.35 0.16 17.90 0.002 0.0204 
18 55 0.095 0.39 0.C16 0.021 0.32 0.20 17.70 0.003 0.0245 
26 60 0.10 0.40 0.018 0.021 0.29 0.21 17.30 0.008 0.0310 
9 71 0.105 0.38 0.021 0.016 0.24 0.20 17.10 0.€05 0.0400 
8 79 0.098 0.38 0.014 0.018 0.21 0.17 16.52 0.011 0.0510 
Castings 
4 28 Oe cock menee ¥See8 0.60 .... 16.93 0.05 0.062 
6 12 SD iwcw pnees keow's G68. 19.08 0.03 0.140 


*Number of tests nagde from samples having different analyses. 
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Curve A, Corrosion of Chrome Iron in Boiling 65 Per 

Cent Nitric-Acid Vapor; Curve B, Corrosion of Chrome 

Iron in Boiling 65 Per Cent Nitric Acid; Samples Air- 

Cooled at Indicated Temperatures and Subsequently 
Annealed From 1,450 Deg. F. 


inch. Samples were boiled 48 hours, removed, cleaned, 
dried, weighed, then replaced for another 48 hours. The 
rate of corrosion is calculated as inches penetration per 
year from the loss in weight during the second 48-hour 
boil. 


Inches penetration per year = 


533.8 < loss in weight of sample in grams 
Specific gravity >< No. hours boiling XX area in sq. in. 





It is interesting to note the marked tendency toward 
higher corrosion rates with decrease in chromium and 
silicon except in the case of castings where the silicon 
content is relatively high. The corrosion rates shown by 
the castings are comparable with those of plate material, 
considering the analyses and porosity of the products. 
It is reasonable to suppose that the rate of corrosion on 
cast material generally will be higher than on worked 
material having the same analysis and heat treatment. 
This supposition has been found to be true, although 
some instances have shown the cast material to be just 
as good as plates or tubes. 

One of the principal factors in producing chrome iron 
having good corrosion-resisting properties is the final 
heat-treatment. Many users of chrome iron have had 
parts of an installation fail during operation, although 
the product before fabrication in many instances had 
excellent physical and corrosion-resisting properties. 
Some of these failures are due to lack of information 
and also to the non-observance of instructions by the 
workmen responsible for the production and installation 
of the equipment. Prolonged annealing at 1,450 deg. F. 
is generally considered the best heat-treatment. The time 
required varies with the bulk of metal charged to the 
furnace. It is necessary only to insure slow heating, 
thorough soaking at 1,450 deg. F., and slow cooling. 

Unlike straight carbon steels, chrome iron is very 
sluggish in changing its structure, because of the low 
thermal conductivity of the material, which is four to 
five times lower than carbon steel. It has been found 
that the metal becomes hard and brittle, accompanied by 
increased corrosion when exposed to temperature from 
600 deg. to 800 deg. F., for long periods or to tempera- 
tures above 1,700 deg. F. followed by air-cooling. The 
effect of numerous heat treatments on chrome iron is 
best shown by the accompanying graphs prepared from 
experimental data. 

Eighty samples of chrome iron were cut from an an- 
nealed plate having the analysis shown and an initial cor- 
rosion rate of 0.0257 in. penetration per year. The test 
pieces were placed in a cold muffle fyrnace and the tem- 
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perature raised 40 deg. F. per hour. Beginning at 
200 deg. F., four pieces were removed and air-cooled and 
with each increase of 100 deg. F., four more samples 
were removed and air-cooled. Two samples of each set 
were replaced and annealed from 1,450 deg. F. after 
soaking four hours. 

It is evident from the data that heating and air-cooling 
at temperatures above 1,700 deg. F. destroy the corrosion 
resistance of the material ; re-annealing restores the origi- 
nal qualities. A slight rise is shown in the corrosion 
rates when the material is heated between 600 deg. and 
900 deg. F. and air-cooled. It is my opinion that the 
corrosion will be more pronounced the longer the metal 
is held between 600 and 900 deg. F. before air-cooling. 

The corrosion has been determined on samples of an- 
nealed plate and tubes subjected to heat, shock, and 
strain. The material, when properly annealed and worked 
in fabrication, will stand more abuse than is generally 
supposed. Corrosion rates on samples of ~ in. plate bent 
cold through 170 deg., hot through 170 deg., at 1,400 
deg. F. and air-cooled, and hammered cold through 120 
deg. with a 20-lb. sledge show no appreciable increase 
over the original value. The material can be safely 
worked at temperatures from 1,000 deg. to 1,400 deg. F. 

The quality of tubes is dependent largely on the com- 
position of the material and the heat-treatment given the 
finished product. It has been shown that hot finished 
tubes when annealed are the equal of the cold-drawn 
product in both physical and chemical qualities. 

Numerous authorities have discussed the passive state 
of chrome iron. It is generally believed that such a state 
is produced by pickling. I am not prepared to say 
whether or not this is the case. There has been no evi- 
dence of such a 
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pickling process 
as practiced by 
various pro- 
ducers of 
chrome iron is 
primarily for the 
removal of dirt, 
scale, and any 
other impurities 
on the surface 
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Regulating Organic Reaction 
Under High Pressure 


By P. H. GROGGINS and R. HELLBACH 


Color and Farm Waste Division, 
U. S. Bureau of Chemistry and Soils, 
Washington, D. C. 


N THE early days of the American dyestuffs industry 
there was a lack of exact operating procedure and 


an absence of mechanical refinements for the produc- 


tion of uniform products of standardized purity. It was 
not long, however, before several of the responsible 
leaders realized that variations in operating control were 
economically disastrous. 

Appreciation of the value of highly standardized 
conditions did not filter into the operating ranks with 
contagious rapidity. It required patient missionary 
work to educate chemical operators to the necessity of 
avoiding fluctuations ; one executive even asked his men 
to visualize a world at 0 deg. C. and one at 1 deg. C. 
While it is true that ordinary chemical operations are 
not subjected to a phenomenal change by a variation of 
1 deg. C., it is a fact that divergences from the optimum 
conditions often exercise a deleterious effect. 

Within recent years, however, progressive organiza- 
tions have been alert to provide mechanical devices to 
insure safe operations and standardized control. In this 
respect it appears that they are now generally in advance 
of the research laboratories. There are, of course, 
certain mitigating factors for this situation, such as in- 
sufficient funds. It appears, however, that research 
laboratories could well afford to further emulate com- 
mercial operations, so that the results of preliminary 
research might be translated more readily into large-scale 
operations. 

This paper describes the high-pressure apparatus 
which has been used at this laboratory for carrying 
out experiments in the ammonolysis of halogeno anthra- 
quinones. The present equipment is a modification of 
the apparatus described by Phillips (/Jnd. Eng. Chem. 
17, 721, 1925). Experience has suggested and necessity 
has made imperative certain changes and additions. 


The original construction is shown in Fig. 1. It con- 
sisted of a sheet-iron tank, A, which was surrounded by 
heat-insulating material, C, and the whole contained in 
wooden case B. Tank A was filled to the proper level with 
heavy cylinder oil, which was heated by electric heating coil 
D and kept in circulation by stirrer H. It was also provided 
with two auxiliary electric heating coils, E, which were used 
only to bring the bath rapidly up to the required temper- 
ature. The temperature of the bath was controlled by ther- 
mostat F operating a relay (not shown) which controlled 
the current passing through coil D. The temperature -was 
indicated by a thermometer inserted in well G. The reaction 
was carried out in two specially constructed steel bombs, /, 
consisting essentially of a steel chamber provided with a top, 
nut, and lead gasket. With this arrangement there was no 
difficulty in keeping the reaction chambers gastight. The 
steel bombs were held in place in carrier J by clamp K and 
screw L, and were rotated endwise by means of a train of 
gears driven by electric motor S. The carrier was raised 
and lowered by racks M, and pinions N, operated through 
crank O. It was held in position when either raised or 
lowered by means of ratchet gear and stop P. The carrier 
revolved in bearings QO, and moved on guides R. The stirrer 
H was operated by motor S through gears V, W, and T. 


With continued use at 200 deg. C. or over, a coating 
-of carbon was deposited on the submerged electric heat- 
ing coils of the original equipment. This caused a 
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Fig. 1—Original High-Pressure Apparatus (See Text) 


gradual leakage in the coils which diminished their heat- 
ing efficiency and charged the entire apparatus. Certain 
series of experiments further demanded that the reac- 
tion times continue over periods when personal attend- 
ance was not feasible. Safety devices were therefore 
required to avoid overheating in case the relay which 
actuated the thermostat failed to perform properly. It 
was deemed advisable also to control automatically the 
time of heating so as to provide a continuous reaction 
period of definite duration. Finally, it was considered 
necessary to provide visible and permanent records of 
each experiment. 

In order to accomplish these aims it was necessary 
to modify the assembly of the original equipment and 
to change the electrical heating and control apparatus. 
The oil bath was suspended from a steel framework 


Fig. 2—Modified Apparatus (Lifting Mechanism Removed) 
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which also carries the mechanical superstructure. Sur- 
rounding the base of the oil bath is a sheet-metal hood 
containing four partitions. In the five grooves thus 
provided are placed the base and the front and back 
refractories (Fig. 2, A) containing the coiled Nichrome 
resistance wires. The terminals from these coils are 
attached to the binding posts located on the transite 
board (Fig. 2, B) covering one end of the oil bath. 
This board is attached to and suspended from a piece 
of angle iron and is completely insulated from the 
bath. The lead wires are then brought back to the 
switches. The current supply to the switch panel must 
first pass through the fusible alloy (Fig. 2, C), which 
breaks the circuit at 250 deg. C. It will be observed 
that the entire outside case of the oil bath is free of 
fuses or switches. 

The heating is accomplished by arranging the refrac- 
tories and connecting the coils in such a manner that 
a three-heat control is provided, thereby avoiding the 
use of any external resistances. 

By a suitable combination of auxiliary heating ele- 
ments it becomes necessary to use the submerged coil 
D, Fig. 1, to reach the desired temperature. The tem- 
perature is then regulated by means of a mercury 
thermostat D, Fig. 2, which operates a 100-ohm relay 
in the circuit of a 6-volt storage battery. This relay 
in turn actuates a standard contact device for con- 
trolling the current to the submerged heating unit in 
the pump well. In operation, the thermostat controls 
the temperature of the oil bath to within + 1 deg. C. 
of the desired point. The heating units and motors are 
designed for 110 volts. A maximum of less than 
1 kw. per hour is required to operate the entire apparatus 
at 180 to 200 deger C. 


N carrying out the amination, the oil in the bath is 

first warmed by the outside auxiliary elements to 
approximately 100 deg. C. by using the low heat on 
the coil surrounding the oil pump H, Fig. 1. When 
the oil is quite fluid, the pump is started and the tem- 
perature raised to the desired point, which is then 
automatically controlled by the thermostat. The sealed 
autoclaves are then fastened to the carrier J, Fig. 1, 
by the clamp K, and lowered into the oil. The electric 
time switch is set to turn off the current at a specific 
hour. When this occurs an electric contact is made to 
start the small motor which operates the mechanism 
for raising the autoclaves out of the oil. 

The elevation of the pressure bombs is accomplished 
by means of a worm wheel attached to the shaft, which 
normally raises the autoclaves. The worm wheel is 
driven by a worm and reducing gears operated by a 
small motor. Since the motor is automatically started 
by the same time switch which controls all the current 
to the apparatus, the bombs are removed from the 
oil bath at the termination of the heating period. As 
soon as the bombs are elevated to the proper height a 
trip breaks the electric circuit and stops the motor. 

Two types of autoclave covers are used for the 
bombs. The simpler construction contains a needle 
valve and permits only of releasing the internal pres- 
sure after the charges have been cooled. The other 
type is used when the charge is blown hot immediately 
after removal from the oil bath. This head is provided 
with a standpipe and a threaded side-coupling in addi- 
tion to the needle valve which seals the bomb. The 
side coupling is used for making screw connections 
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leading to the container which receives the charge. 
During the heating period the coupling is sealed with 
a small screw to keep out the oil. At the termination 
of the run the autoclaves are removed and placed in 
a rack, which holds them firmly. By opening the needle 
valve the charge is blown under its own pressure into 
the receiving vessel. This procedure is desirable when 
soluble byproducts are formed during the amination. 
By blowing the charge into a comparatively large vol- 
ume of a specific solvent it is possible to remove a 
large proportion of the impurity. For example in the 
preparation of 2-aminoanthraquinone, from 2-chloro- 
anthraquinone, a mixture of dilute alkali and nitroben- 
zene may be used to remove the soluble hydroxy com- 
pounds that are formed. 

The apparatus described has been found to function 
with utmost safety and satisfaction. It has made pos- 
sible continuous operation over long periods with a 
minimum of personal or mechanical attention. By its 
use dependable data relating to the high-pressure am- 
monolysis of halogen compounds have been obtained. 


v Vv 


Plating Nickel on 


Aluminum 


N A PAPER recently presented to the French 

Academie des Sciences, M. Ballay described a 

method of plating polished aluminum, all previous 
methods requiring surfaces that have been roughened. 
M. Ballay devoted his attention to coating nickel, since 
it is possible then to deposit further coatings of copper, 
cadmium, silver, gold, and so on. Most chemical solu- 
tions put forward for the purpose of preparing aluminum 
for nickel plating are very acid and contain small quanti- 
ties of a metal which is more noble than aluminum, such 
as iron, manganese, or nickel, which may become de- 
posited by displacement on the aluminum. M. Ballay 
has, however, turned his attention to a solution the 
corrosive action of which will be of a minimum char- 
acter, while any displacing action will be that of leaving 
a metallic paste on the aluminum. 

Tests have demonstrated that this can be secured 
by the use of very hot solutions (90 to 100 deg. C.) of 
ferric chloride and hydrochloric acid. Temperature plays 
a very important part in the action of the solution. 
When cold it has a yellow color, but it becomes red 
when heated, and only then does the deposit of iron 
from solution take place. Over 50 differently propor- 
tioned solutions of ferric chloride and hydrochloric acid 
at temperatures ranging from normal up to boiling 
point have been tested with pure and commercial 
aluminum, the alloys Alpax, Almasilium, and Duralumin ; 
an alloy of 92 aluminum and 8 copper, and one of 85 
aluminum and 15 zinc. The results of the tests show 
that with solutions of from 1.7 to 43 gr. of ferric 
chloride in 0 to 1.7 molar solutions of hydrochloric acid 
a pasty iron deposit on aluminum surfaces can be se- 
cured which will take a closely adherent deposit of nickel. 
While the solution must be varied slightly in accordance 
with the particular alloy, the one which has proved to 
have the widest sphere of use consists of 22 gr. of ferric 
chloride and in 0.1 to 0.7 molar hydrochloric acid. Any 
type of hot nickel-plating bath may be used for plating 
on the aluminum prepared in the manner described. 
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Safe Handling of 


Unfired Pressure Equipment 


By M. E. BONYUN 


Maintenance Dept., Dye Works 
E. I. duPont de Nemours & Company 
Deep Water Point, N. J. 


FULL and comprehensive treatment of this subject 

might well begin with a discussion of design. Since 

this is an important topic in itself, the paper will 
be limited chiefly to the question of safe handling. How- 
ever, it is desirable to post a few warning signs concern- 
ing design, for this must be of interest to all safety 
engineers, particularly to those who may be responsible 
for the care of pressure apparatus. 

1. Beware of homemade pressure vessels. They are 
usually unauthorized designs. Their margin of safety is 
usually narrow, and their relation to pressure lines nor 
well defined. 

2. Single-riveted lap-joint construction of longitudinal 
seams should always be avoided for pressure service. 
The simplest form of riveted tank construction for pres- 
sure should be double riveted on the horizontal seam, 
with single riveted circumferential or vertical seams, 
since a cylindrical tank is twice as strong transversely as 
it is longitudinally. 

3. The welded lap joint is a poor type of construction, 
and more especially so if the lap is welded only on one 
side. The safest and most efficient type of welded tank 
is that with V-shaped butt joints—a double-V on the 
longitudinal seams and a single-V on the transverse 
seams. 

4. Tf tanks are built with concave heads, welded or 
riveted, with the pressure on the convex side, the thick 
ness of the heads should be one and a half to two times 
that of the shell. 


ESIGN of pressure vessels has been greatly im- 
proved in recent years, not so much to meet new 
conditions of use as to bring about greater safety. There 
still are in service, and will be for many years, however, 
numbers of the older and lighter vessels, and it is with 
these that safety engineers must be principally con- 
cerned. It is quite possible that in any plant several years 
old there are many containers varying greatly in strength, 
which are nevertheless called upon for the same type of 
service. Again, tanks of equal strength will be dif- 
ferently used, as with materials of varying degrees of 
corrosiveness. This diversity complicates the problem 
of maintaining all these vessels within safe limits of 
working pressure. To accomplish this, organized peri- 
odical inspections are necessary. 
Assuming that one was called upon to make an inspec- 
tion and report on the entire unfired pressure vessel in- 
stallation of a large plant which had been in service for 





Condensed from the author's paper, “Safe Handling of Unfired Pressure 
Vessels and Equipment,"’ presented on Oct. 2, 1930, before the Chemical 
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ten or more years, the first step would be to familiarize 
oneself with the extent of the work and to prepare an 
inventory of every individual piece within the scope of 
the investigation. The inventory should include certain 
questions of design; namely, dimensions of containers, 
material and thickness of the shell, size and pitch of 
rivets, type and efficiency of seams, manhole size and 
shape, number and size of bolts, and diameter of bolt 
circle. Having recorded its maximum working pressure 
along with the identification of any tank, one is now able 
with these facts to determine the maximum working 
pressure for which the tank was designed. 

Next, ascertain accurately the operating conditions of 
the vessel, such as its length of service, the degree of 
corrosiveness of the material stored, and whether or not 
the contents may expand under atmospheric temperature. 


ANKS must now be entered individually, if pos- 
sible, together with a first-class boiler maker, and 
an internal visual inspection made as follows: 

1. Hammer test all the rivets ; loosening of rivets is the 
early indication of declining strength. 

2. Examine the interior caulking at all seams and 
especially at the scarfing. Interior caulking of seams is a 
necessity in all pressure tanks, no matter what the con- 
tents may be. In the case of acid storage the rivets 
should also be caulked on the inside. The rivet is not 
intended to stop leaks; interior caulking is for that pur- 
pose and if well done, prevents the liquid contents from 
reaching the rivet holes. 

3. The inner walls should now be carefully examined 
for corrosive action. Ordinarily if the loss of metal has 
not been severe, its extent can be readily ascertained by a 
steel straight edge and shims. If, however, the corrosion 
has been serious enough to cause suspicion of distinct 
weakness, then at selected points on both sides of the 
vessel the walls should be drilled, say three or four places 
on each side, with a 4 to ;% in. drill, and the thickness 
of the plate at each hole determined by a depth gage. 

4. It is always a good rule to follow that any pressure 
vessel should be better by 50 per cent than its maximum 
working pressure. Stress calculations should not be re- 
lied on solely to determine this 50 per cent margin of 
strength. Safe practice requires that it be finally estab- 
lished hydrostatically. 

5. From year to year when these interior visual and 
hanimer test inspections are made, one’s judgment and 
experiences will direct whether or not such inspections 
should be followed by a hydrostatic test of one and a half 
times working pressure. At least once in five years, how- 
ever, every pressure vessel should be tested hydrostat- 
ically as a matter of principle. If a pressure container is 
known to be operating under corrosive conditions, exami- 
nation should be made as often as twice a year. 

For vessels in which pressure is not generated, but the 
pressure derived from an outside source, a safety valve 
or valves may be installed on the system or on the re- 
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ceivers distributing such pressure. It may not be neces- 
sary to install a safety valve on each individual pressure 
container on the system, but the relief on the common 
pipe lines or on the receivers should be all-sufficient to 
provide the necessary protection. The valve or valves 
should have enough discharge capacity to prevent the 
pressure from exceeding the maximum working condi- 
tions by more than 10 per cent. The discharge pipe 
should always be the full size of the outlet of the valve, 
free from all bends if possible; and if there are bends 
they should be sweeping pipe bends and not elbows. EI- 
bows usually result in sharp right angles which are an 
obstruction to the escape of excess pressure. When there 
must be bends, the pipe should be securely anchored and 
the escape should be to the atmosphere. Between the 
valve and the piece it protects, as also in the discharge 
line, there must not be any hand-operated valve. 


— VESSELS in which pressure may be gen- 
erated, independent of any outside source, a safety 
valve must be connected directly to the vessel. When 
safety valves are used, those of the spring-loaded type 
should have preference; and where a safety valve is ex- 
posed to freezing temperature, a drain pipe should be 
installed at the lowest point to relieve water that might 
collect. However, the spring loaded safety valve is un- 
successful where liquid and solid matter, or of course a 
mixture of both, is to be discharged. The action that 
militates against a spring loaded valve, in discharging any 
pressure associated with solid matter, is of course, that 
the material may work under the seat, and seepage due 
to the draft produced will eventually allow the inlet pipe 
to become clogged without the knowledge of the operator, 
whose faith is pinned to a safety device which does not 
exist. 

Especially does the writer’s experience serve him in 
the use of safety valves on high pressures, say beyond 
1,000 Ib. It is well to say here that the safety engi- 
neer is today being called on to secure safe operation 
against pressures that run into thousands of pounds. It 
is a commonplace experience that no valve of the bevel- 
seat, spring-loaded type, once it has discharged such a 
pressure, will again perfectly reseat. It is 100-to-1 
shot that it must in every case, after discharging, be 
removed, replaced by another one, and have its seat re- 
ground. Even for relieving pure gases—that is gases 
free from moisture or solid matter—at those high pres- 
sures, its seat is liable to be cut and leakage will prevail 
after discharging. The spring loaded safety valve, as a 
safety device, is not keeping pace with the rapid demand 
for higher pressures, nor is its material of construction 
running parallel with the corrosive effects in the ever- 
expanding chemical industry. It is being made stronger 
certainly, to withstand higher pressures, but its design 
and method of operation show little or no improvement. 

It is because the safety valve has not given assurance 
as a protective device for high-pressure vessels in the 
chemical industry that responsible engineers are recom- 
mending the frangible safety disk, and it is being used 
successfully for pressures up to 5,000 Ib. The disk, 
with the advice of the chemists, is fashioned of material 
best calculated to resist the corrosive effects of the at- 
mosphere in which it is situated. 

Besides the base metals, disks are being made of elec- 
trolytic copper, pure silver, gold and tantalum. We be- 
lieve platinum might be employed as material for rupture 
disks. Possibly 90 per cent of the material of a disk of 
the bulging type and 100 per cent of those of the shearing 
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type can be salvaged after rupture; and the precious 
metals have a resale value very near their original price. 

There are in service two types of frangible disks. They 
are popularly known as the bulging type and the shear- 
ing type. ! 

The first of these begins with a flat insert and the 
metal bulges under increasing pressure until it gives way 
at the crest of the bulge. This is the correct way for the 
disk to rupture. In order to accomplish this, a receptacle 
must be so designed, first, to hold the insert firmly so that 
it cannot slip in the process of bulging; second, a cham- 
ber above the disk must provide space for the free bulging 
movement; and third, the circular edge of the chamber 
at the bottom must be slightly rounded to prevent the 
whole crown of the bulge from giving way. 

The failure of any one of these provisions will destroy 
the rating of the disk. 

In the first instance, if the insert should slip in its 
receptacle, more metal will be pulled into the breaking 
area than was contemplated in the original insert. This 
will raise the rupture point. In the second instance, if 
the disk should strike any part of the chamber before 
rupturing, the area exposed to pressure will be lessened 
and again the breaking point will be raised, if the disk 
breaks at all. In the third case, if the edge of the bulg- 
ing chamber is left sharp, the disk will break out as a 
whole at the periphery, which according to the experience 
of the writer lowers the calculated rupture point. Again, 
with a sharp edge there is danger of the whole crown 
going forward into the discharge pipe and stopping the 
rush of escaping gas. 


OWEVER, if care be exercised in the design of 

the disk receptacle as above outlined, and if the disk 
material be pure, accurately rolled and annealed, and 
chosen to suit the chemical conditions of the operation, 
one has a protective device whose rupture point in pounds 
per square inch for any given thickness will follow a 
definite law which is a function of the exposed area; 
i.e., a breaking point which can be computed. It is good 
practice, however, in frangible disk protection, to select 
three inserts cut adjacently for each renewal, to break 
the two outside pieces in the shop machine and to use 
the middle piece on the vessel. This gives the inspector 
a chance to check the computed table, and also to eliminate 
possible faulty material. 

In the shearing disk, the disk material is held gas tight 
between two heavy washers by a bolt through the center. 
The disk extends beyond the washer about an inch. The 
disk and washers, together with a strip of tough, pliable 
metal, are suspended across the throat of the relief open- 
ing and held in place by a shearing ring bolted to a steel 
flange which is welded to the inlet pipe at the throat. 
The shearing ring and bottom washer together constitute 
the shearing edges. They should preferably be made of 
tool steel. This unit is enclosed in a housing which pro- 
vides ample space for movement of the disk in shearing. 

In operation, when the internal pressure reaches the 
ultimate shearing stress, the whole disk shears except 
where the tongue of heavier metal protrudes. This now 
acts as a hinge, first holding the slug of washer from 
going forward and at the same time turning it out of the 
path of the rushing gas. The rupture point of the shear- 
ing disk is about 80 per cent of that of the bulging type, 
thickness of disk material and exposed area being equal. 
Photographs of both of these frangible disks and their 
housings are given in the National Safety Council’s Safe 
Practice Pamphlet No. 68. 
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Chemistry in Coal Processing 


Coat CaRBONISATION. By R. Wigginton. 
Charles C. Thomas, Springfield, Ill. ; 1930. 287 
pages. Price, $6.50. 


Reviewed by G. L. MONTGOMERY 


NTEREST in coal carbonization is of three kinds: 

First, there is the plant operating force and designing 
engineers, who wish to know how carbonizing equipment 
is designed and operated. This might be called the me- 
chanical engineering interest. Then there is the group 
which is chiefly interested in carbonization as a heating 
process and whose interest might be described as of a 
power engineering nature. Finally, there are those whose 
interest is chiefly concerned with the chemical changes 
that occur during coal carbonization and the working up 
of the byproducts and who may be grouped as chemical 
engineers and chemists. 

The first and second of these groups already have at 
their disposal a copious literature, modern enough in 
character to be really useful. The third group, however, 
has few useful texts available, at least in the English 
language. This fact makes Mr. Wigginton’s work par- 
ticularly timely. 

After two short chapters, 49 pages all told, devoted to 
the early history and subsequent development of coal 
carbonization equipment, there are five extensive chapters 
dealing primarily with the chemistry of the operations 
carried out in the coal-processing industry. The action 
of heat on coal, coal gas, ammonia and its recovery, coal 
tar, and the formation and properties of coke are the 
subjects treated. 

The work is not exhaustive, but it is complete enough 
to promise distinct utility to the chemist who is con- 
nected with a carbonization plant or desires to make 
such connection. Nowhere has the present writer seen 
the chemical side of the industry treated with as great 
clarity, within such short compass. 


British Industry and Methods 


Tue Unrrep Krncpoms: An Industrial, Com- 
mercial, and Financial Handbook. By Hugh 
Butler, American Trade Commissioner in 
London, and officials of the Departments of 
Commerce and State. Bureau of Foreign 
and Domestic Commerce, Washington, D. C. 
953 pages. Price, $1.75. 


Reviewed by ArtTHUR W. ALLEN 


KNOWLEDGE of facts is the best basis for an 
understanding of the tangibles and intangibles that 
comprise the national life and commercial activities of 
any nation. In regard to the United Kingdom, many 
such facts are obscured by normal prejudices, or are 
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unobtainable. Essential information is known to com- 
paratively few persons, being scattered in a vast number 
of publications. 

Despite the advantage of a common tongue, American 
industry as a whole has labored under the disadvantage 
involved by a lack of understanding of British com- 
mercial methods, a condition remedied by the issuance 
of the volume under review. Its 38 chapters are re- 
plete with information and statistics on industry and 
commerce in the British Isles. In readable form is 
given a picture of conditions under which each com- 
modity is produced, supplemented by data on a host of 
related subjects, such as overseas trade and transporta- 
tion facilities, a complete survey of British financial 
and insurance methods, and classified information on 
inter-empire and international commerce. 

The text is accompanied by maps, charts, tables, and 
illustrations. A comprehensive bibliography and index 
complete one of the most useful publications issued to 
date by the Bureau of Foreign and Domestic Commerce. 


Color Lexicography 


By A. Maers and 

McGraw-Hill Book Company, 
1930. 207 pages, including 56 
Price, $12. 


A DIcTIONARY oF COLOR. 
M. Rea Paul. 
New York, 


color plates. 
Reviewed by Ricuarp Kocu 


MBRACING with its usual relentless gusto so subtle 
and delicate a friend as Color, the public—and its , 
dependent industries—quite inevitably overreached its 
faculties as an appreciative host and soon had its re- 
cently installed hero in an ailing, bewildered, and grossly 
overfed condition—the well-known effects of immod- 
erate hospitality. Fortunately, the victim still possesses 
his former excellent capabilities ; and perhaps his present 
vogue has only aggravated a chronic disorder to the point 
of an enforced remedy. This present volume represents 
such a cure, dispensed just when it began to be high time. 
Not that color has been a particularly neglected depart- 
ment of science, for apart from such inspired work as 
that of Newton, Goethe, and Ostwald, many other fruit- 
ful agencies and individuals have devoted themselves to 
entirely commercial phases. But in this new volume, 
the authors have exploited a very unusual combination 
of effective typography, exemplary color reproduction, 
and, above all, discriminating judgment, to achieve as 
compact, durable, and authoritative a compendium as any 
industrial reference library could wish to possess. And 
the industries, in addition to the dye and pigment firms, 
that have been saddled with the color fad are now so 
numerous that this recommendation is really a broad one. 
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A necessary “catechism” introduces the true heart of 
the book, the color plates, and these are followed by a 
brief history of color standardization and an exhaustive 
name index. Of the color dictionary itself, it is possible 


to speak only with the heartiest approval. Graded ac- 
cording to generic groups, the 6,000 and odd hues are 
presented on indexed plates and are also characterized 
by a name, if a sane or traditional one happens to exist. 
The ink maker and printer certainly share in the glory 
too: the pigments are light-fast, a good degree of 
“whiteness” has been attained, and the difficult matter 
has come flawlessly from the presses. 

In their editorial capacity, the authors have painstak- 
ingly avoided any scientific departure, in either nomen- 
clature or classification ; the goal of the book, they rightly 
assert, is immediate practicability. This decision, how- 
ever necessary, also justifies the regret that some 
methodical scientific system, such as that of Ostwald, 
could not have benefited from the sponsorship of such 
an authoritative reference work. It is time that color 
had its own c.g.s. system. On the other hand, the 
authors have fortunately taken a stand against the in- 
numerable foolish fancies with which fashion confounds 
color description. Their remarks are waspishly recom- 
mended to the Textile Color Card Association, which 
includes in its 1931 spring colors such enlightening 
names as Amulet Blue, Chukker Green, and Putty Beige. 


Impurities and Metallic Properties 


IMPURITIES IN METALS. 
ells. Second Edition. 
Inc., New York, 1930. 


By Colin J. Smith- 
John Wiley & Sons, 
190 pages. Price, $5. 
Reviewed by Gitsert E, Doan 
N ELEMENTARY treatise on metallography, this 
book is written from the standpoint of the tech- 
nologist rather than of the scientist, but the text is 
scientifically sound. It develops the basic ideas about 
pure metals and about their X-ray examination. It pre- 
sents the laws of equilibrium and the resultant structure 
in binary alloys, and then proceeds to study representa- 
tive binary systems. These systems, however, are not 
those of common alloys but of alloys of a pure metal 
and a common “impurity.” It is at this point that the 
book diverges from the orthodox text. It deals also with 
ternary alloys in which one component is an “impurity,” 
and discusses “modifying,” age hardening, and segrega- 
tion in this same manner. Non-metallic impurities and 
gaseous impurities are dealt with in the same way. The 
text is beautifully illustrated. Finally, there are chapters 
on the chemical and physical properties of metals as 
these properties are affected by the presence of im- 
purities. The book represents an intelligent and basically 
sound approach to a study which is everywhere receiving 
increasing attention: that of minor constituents or “im- 
purities” in metals. 


Corrosion of Structural Materials 


SCHUTZ DER BAUWERKE GEGEN CHEMISCHE UND 

PHYSIKALISCHE ANGRIFFE. Edited by Otto 

Graf and Hermann Goebel. Wilhelm Ernst 

und Sohn, Berlin, 1930. 224 pages. Price, 22 M. 

[THOUT much fuss about defining a chemical 
engineer, mechanical engineer, or chemist, the 
authors recognize the necessity of a work such as this 
for all technologists who are concerned with corrosive 
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attacks on their structures. Therefore the text of the 
present work offers not so much the summaries of cor- 
rosion tests and results as a general survey of the various 
structures used in practice and the attacks that have been 
found to occur under different conditions. It happens 
that the greater part of the book is taken up with such 
materials as concrete, cement, stoneware, natural stone, 
and refractories ; metals receive shorter consideration and 
wood only a dozen pages or so. But in each case the 
treatment proceeds from the rational starting point of 
existing structural practice, and leads up to the available 
means for correcting difficulties. 

The work is urgently commended to the attention of 
engineering firms engaged in industrial construction and 
even more so to the departments in chemical firms that 
are responsible for their own new construction. The 
photographic illustrations are not only plentiful but uni- 
formly excellent as well. 


Recently Arrived 


CHEMICAL SYNONYMS AND TRADE Names. By /[Villiam 
Gardner. Third Edition. The Industrial Book Company, 
Inc., 280 Broadway, New York, 1930. 355 pages.—A 
standard work, with emphasis on commercial and trade 
aspects, brought up to date, now containing some 20,000 
references. 

PetroLeuM Facts aNp Ficures. Public Relations De- 
partment, American Petroleum Institute, New York, 1930. 
232 pages.—The third of this useful compilation of statistic 
material carries an appendix on conservation, research, and 
code of practices. 


BIBLIoGRAPHY OF ORGANIC SULFUR ComPpouNps (1871- 
1929). By B. Borgstrom, R. W. Bost, and D. F. Brown. 
American Petroleum Institute, New York, 1930. 187 pages. 
—A concise summary of information on sulphur chemistry 
related to the petroleum industry, carefully culled from 


abstract sources and checked back to the references. The 
items are divided according to chemical groups. 

A. S. T. M. Tentative STANDARDS, 1930. American 
Society for Testing Materials, Philadelphia, 1930. 864 


pages. Price, $8, cloth—The 155 tentative standards in- 
cluded in this year’s edition practically all deal with chemical 
engineering materials and are therefore of extraordinary 
interest. 


ANNUAL TABLES OF CONSTANTS AND NUMERICAL Data, 
Index to Vols. I to V. Union of Pure and Applied Chem- 
istry. McGraw-Hill Book Company, Inc., New York, 
1930. 382 pages.—The main sections of this index include 
references to names and a very extensive one according to 
formulae. 


INDEX TO IRON AND STEEL PATENTS. 
Kinsey and Thomas E. Hopkins. American Compilation 
Company, Pittsburgh, Pa. 356 pages. Price, $25.—Any 
attempt to cover the field of invention relating to iron and 
steel is, of course, an enormous project and it is impossible 
without going over the same field to judge how completely 
it has been covered here. But there is no indication that 
the work has not been done most thoroughly, and accessory 
lists have been included to facilitate reference. 


By V. Everett 


Tue CONSTITUTION oF STEEL AND Cast Iron. By Frank 
C. Sisco. American Society for Steel Treating, Cleveland, 
Ohio, 1930. 332 pages. Price, $3.—The need on the part 
of many outside of the steel industry for a discussion of 
the theory underlying the constitution of ferrous metals 
caused the preparation of a series of educational articles 
for the society, which are now combined in this volume. 


TRANSACTIONS, INSTITUTION OF CHEMICAL ENGINEERS, 
Vol. 7. 1929. Published by the Institution,-London, 1930. 
218 pages. Price, 1 guinea——Complete report of activities 
in 1929, together with papers on fuels, metals, vapor recovery 
and evaporation. 
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SELECTIONS FROM RECENT LITERATURE 





HETEROGENEOUS CATALYsIs. Erwin 


Sauter. Zeitschrift fiir Elektrochemie, 
October ; pp. 874-82. Attention is called 
to the value of studies of chemical 


sorption as a means of obtaining a clear 
picture of the processes involved in 
heterogeneous catalysis. The necessary 
theoretical reasoning is not unduly com- 
plicated, and sorption studies provide 
comparatively simple means of following 
the intermediate stages through which 
catalysts pass. The essence of the prob- 
lem is the same as in other catalytic 
studies: namely, to ascertain the re- 
action mechanism and the nature of 
molecular activations at interfaces where 
chemical reactions are accelerated. Ke- 
cent investigations are reported which 
have to do with the causes of activity 
ot the “active centers” in differentiated 
catalyst surfaces. These investigations 
include measurements of the sorption of 
carbon dioxide and other gases on ac- 
tive charcoal, of hydrogen on surfaces 
ot certain metals, etc. They lead to 
recognition of heat of activation as an 
important factor in catalysis; and it is 
pointed out that there is an apparent as 
well as an actual heat of activation. 
The apparent heat of activation includes 
the heat of desorption of the reaction 
products, where these have a tendency 
to retard the reaction. True heat of 
activation is a result of the influence of 
temperature on the catalytic activation, 
decomposition, and reaction processes. 
Iu general, chemical sorption methods 
may be applied to the analytical study of 
any catalytic reaction at interfaces. 


Woop 1n PLant Equipment. Fried- 
rich Moll. Korrosion, Sept.. 25; p. 33. 
Although wood cannot be welded or 
riveted like metal, it has certain advan- 
tages which keep it much in favor for 
various kinds of equipment in the 
process industries. It has high resist- 
ance to acids and alkalies, and does not 
form with them colored compounds to 
discolor or damage products; it is strong 
and light, cheap, durable, and easy to 
work into required shapes. Its thermal 
and electrical conductivities are very 
low. Difficulties due to permeability can 
be avoided by judicious choice of kind 
of wood according to conditions of use. 
Thus, oak contains tannin and is not 
suitable for iron liquors; eucalyptus con- 
tains essential oils, teak contains silica, 
and some other woods contain sub- 
stances which unfit them for some uses; 
but the range of choice of woods is so 
wide that these special cases are not an 
obstacle to the use of wood vessels. In 
some instances—e.g., in bleaching—use 
of wood is almost compulsory, because 
ot the lack of other cheap materials 
which will withstand the chemicals used. 
In such a case, the only problem is to 
choose the right wood; even the most 


highly resistant metals or alloys are 
liable to attack when particles of differ- 
ent metals, precipitated on the container 
walls, set up galvanic couples. Wood is 
preferred in the fermentation industries 
because of its low heat conductivity, 
which facilitates uniform temperature 
control; for storage of flammable liquids, 
because it does not throw sparks when 
struck; and even in metal working, 
where acid resistance is important—e.g., 
for pickling vats. 


Dust AND Fumes. A. Vogt. Chem- 
ische Apparatur, Sept. 25; pp. 209-10. 
\n improved system is proposed for re- 
moval and recovery of dusts and fumes 
which are so valuable as byproducts, or 
so noxious that none may be allowed to 
escape. A container is built—for ex- 
ample, in the form of a sludge settling 
tank—and is filled with a liquid which 
is not a solvent for the dust or fume 
to be collected. The collected solids 
settle to the bottom of the tank and are 
pumped off for recovery or disposal. 
The liquid overflow from the tank (clear 
liquid) is pumped by another pump to 
the top of a vacuum condenser, into 
which is also drawn the dust or fume 
from its source. From this condenser 
a vertical pipe, dipping under the liquid 
surface, conveys the liquid with its fresh 
charge of solids to near the bottom of 
the settling tank. A suitably regulated 
quantity of gas from the dust or fume 
source is pumped in during this opera- 
tion. If it is innocuous, it can be al- 
lowed to escape from the settling tank 
into the atmosphere; if not, collecting 
hoods may be provided under the liquid 
surface to retain the gas. Calculations 
are given showing the power consump- 
tion and the volumes of gas and liquid 
to be pumped under a given set of op- 
erating conditions. 





REFRIGERATION. R. Plank. Chem- 
ische Fabrik, Oct. 8; pp. 397-9. The 
properties of refrigerants are discussed, 
as related to the requirements of com- 
pression, absorption, and adsorption 
types of refrigeration machines. On the 
basis of this discussion, some of the lead- 
ing ways in which refrigeration serves 
the chemical industries are outlined. 
These include liquefaction of gases, 
freezing of liquids, crystallization of 
certain salts from their brines, separa- 
tion of liquid and gaseous mixtures into 
their components, and control of reac- 
tion velocities. Liquid chlorine and 
solid carbon dioxide are important prod- 
ucts of refrigeration, chlorine being one 
of the gases which can be successfully 
liquefied at atmospheric pressure. The 
German potash industry uses refrigera- 
tion on a very large scale to separate 
magnesium and sodium sulphates, taking 
advantage of the much greater solubility 
of magnesium sulphate in very cold 
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brines. The Edeleanu process in petro- 
leum refining and the purification of 
illuminating and coke oven gases are 
among the accepted industrial applica- 
tions of refrigeration. There are some 
applications which are less familiar, 
being rather problems which are not yet 
fully solved. One of these is to render 
illuminating gas non-toxic by removing 
the carbon monoxide. Another, holding 
promise of great commercial importance, 
is the method of dewatering peat by 
freezing. If this can be cheaply ac- 


complished, vast fuel reserves will 
thereby be made available in North 
Germany, Russia, and elsewhere. There 


are also numerous actual or potential 
applications of refrigeration in connec- 
tion with rubber, soap, textiles, yeast, 
tobacco, leather, etc. 


Gas AND Liguip Fiow. J. Versluys. 
Proc. Koninklijke Akademie van JW et- 
enschappen, Amsterdam, 1930; No. 5, 
pp. 450-6. Periodic flowing is a fre- 
quent occurrence when gases and liquids 
are rising in vertical pipes. This perio- 
dicity may be explained by assuming the 
possible existence of a foam condition 
and a mist condition. In absence of a 
stabilizer, the foam condition can exist 
only when the liquid occupies the greater 
part of the total volume; the mist con- 
dition, only when the gas predominates 
in volume. A precise boundary at 50 
volume-per cent may be assumed for 
simplicity ; it probably is approximately 
true for distilled water and for oils 
which do not form stable foams. Where 
it is not true, the volume range for 
the two conditions may overlap, or may 
not meet at all. In the case of over- 
lapping, either condition may occur in 
certain mixtures. In the foam condition 
there is a small, and in the mist condi- 
tion a large, difference in the velocities 
of the gas and liquid particles. Perio- 
dicity is explained on the basis of re- 
lations resulting from these facts. With 
certain amounts of total flow per unit of 
time, there exist two critical pipe di- 
ameters; the foam condition is possible 
only above the larger, and the mist con- 
dition only below the smaller of these. 
These considerations are applied to a 
discussion of surging and intermittent 
flow in gas-and-liquid piping systems, 
lifting of oil in oil wells being one ex- 
ample. 


SoLvENT ACTION AND _ VISCOSITY. 
P. Stamberger and C. M. Blow, Kolloid- 
Zeitschrift, October; pp. 90-5. It has 
been found that the origin of the sample 
and the consistency of its solutions have 
no influence on the swelling pressure or 
osmotic pressure in rubber solutions. To 
make a further test of this observation, 
measurements were made with solutions 
ot rubber made from carefully purified 
latex; with commercial “first latex 
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crepe”, ummasticated and masticated; 
and with “first latex crepe” after masti- 
cation in an atmosphere of nitrogen. 
The first two samples gave gels; the 
last two merely gave very viscous solu- 
tions in rubber solvents; but all four 
showed the same osmotic pressure. The 
original observation being thus con- 
firmed, attention is given to the factors 
which cause changes in viscosity of gels 
or solutions of lyophilic colloids, inde- 
pendently of their osmotic pressure or 
swelling pressure. Among the principal 
factors are mastication, compounding 
with such pigments as carbon black, 
aging (in solution or after mastication 
but before dissolving), and kind of sol- 
vent. In these measurements the sol- 
vents were benzene and petroleum ether. 


Bernward 
Metallschutz, 


Non-Ferrous Corrosion. 
Garre. Korrosion und 
September; pp. 200-1. It is a familiar 
fact that cold-worked iron dissolves 
faster in acids than iron which has been 
worked while hot. With copper and 
lead, a hard wire dissolves more slowly 
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than a softer, heat-treated wire. It has 
been reported that tin behaves more 
like iron, dissolving more rapidly in 
acids if cold-worked. Confirmatory tests 
show that this is true of tin slightly 
contaminated with other metals, but not 
of very pure tin (99.99 per cent). The 
comparison was made between the very 
pure tin and a commercial quality of 
which the purity was 99.9 per cent. 
With the cold-worked metals, the curve 
showing rate of solution as a function 
of the time of exposure to acid rises 
steeply in the case of the commercial 
tin, and falls rapidly in the case of the 
very pure tin. Curves are shown also 
for rate of solution in acid as a func- 
tion of the degree of cold-working. In 
making the measurements of rate of 
solution, the surface of the metal was 
first removed by 12 controlled exposures 
to concentrated nitric acid, and the test 
pieces thus prepared were suspended in 
10 per cent hydrochloric acid. The 
weight loss method was used to de- 
termine the quantity of metal dissolved. 


Documents are available at prices indicated from Superintendent of Documents, 
Government Printing Office, Washington, D. C.. Send cash or money order; 


stamps and personal checks not accepted. 


When no price is indicated, pamph- 


let is free and should be ordered from bureau responsible for its issue. 


Metal Specifications. U. S. Navy 
Department specifications, available from 
the Department as follows: General 
Specifications for Inspection of Material, 
Appendix Il, Metals: 46523, chrome- 
molybdenum steel bars and billets; 
47S14a, chrome-molybdenum steel sheet 
or strip; 44T17 and 44T18, seamless 
chrome-molybdenum steel tubing ; 44T 19, 
aluminum tubing; 46A3a, aluminum 
bars, rods, and shapes; 47A2a, sheet 
aluminum; 46B24b, ornamental bronze 
castings; 46S1l3a, cold-rolled or cold- 
drawn machinery steel rods and bars; 
46S22, mild carbon steel bars and bil- 
lets; 47S17a, mild carbon steel quarter- 
hard sheet or strip; 47S15, annealed 
spring steel sheet or strip; and 46Rla, 
nonferrous rod for gas welding. 


Miscellaneous Government Specifica- 


tions. From the Navy Department: 
52S6, dope solvent; 52D5, cellulose 
acetate dope; 52D2, cellulose nitrate 


dope ; 51-I-2, pickling inhibitors ; 51C2c, 
calcium phosphide; and 41T18a, hand 
torches for welding and cutting. From 
the Federal Standard Stock Catalogue 
Board, 5 cents each: O-S-61, nickel salts 
for electroplating and _ electrotyping; 
W-E-441, amorphous carbon electrodes ; 
W-B-131, storage batteries for ignition, 
lighting, and starting; TT-E-521, black 
pigmented enamel; TT-C-231 and 
TT-C-236, green chrome oxide; TT-S- 
271, orange shellac; and O-F-380, 
fire extinguishing liquid, carbon-tetra- 
chloride base. 


Brazilian Market for Belting, by 
Rudolf E. Cahn. Bureau of Foreign 
and Domestic Commerce Trade Infor- 
mation Bulletin 729; 10 cents. 
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Soda specifications, Federal Standard 
Stock Catalogue Board. Specifications 
as follows: O-S-571, soda-ash; P-S-641, 
laundry soda ; O-S-581, granular sodium- 
carbonate; P-S-631, caustic soda for 
cleaning purposes; 5 cents each. 


Washing, Cleaning, and Polishing 
Materials. Bureau of Standards Cir- 
cular 383; 10 cents. 


French Chemical Industry and Trade 
in 1929, by Daniel J. Reagan and Earle 
C. Taylor. Bureau of Foreign and 
Domestic Commerce Trade Information 
Bulletin 726; 10 cents. 


Simplification of Sizes and Ter- 
minology of High Volatile Bituminous 
Coal. Bureau of Standards Miscel- 
laneous Publication 113; 5 cents. 


Manganese Studies. Three mimeo- 
graphed reports of investigation from 
the Bureau of Mines, as follows: R. I. 
3033, The Action of Sulphur Dioxide 
on Manganese Oxides at Elevated Tem- 
peratures, by C. W. Davis; R. I. 3045, 
Concentration Tests on the Manganif- 
erous Iron Ores of the Cuyuna District, 
Minnesota, by F. D. DeVaney and J. B. 
Clemmer; and R. I. 3048, Study of 
High-Manganese Slags in Relation to 
the Treatment of Low-Grade Manganif- 
erous Ores, by C. H. Herty and others. 


The Rate of Decomposition of Poly- 
halite by Water and by Saturated 
Sodium Chloride Solutions, by H. H. 
Storch. Bureau of Mines Report of 
Investigations 3032. 

Notes of the Determination of 
Molybdenum, by H. A. Doerner. 


Bureau of Mines Information Circular 
6335. 








Titanium Reports. Two information 
circulars from the Bureau of Mines as 
follows: I. C. 6365, Titanium and I. C. 
6386, Deposits of Titanium-Bearing Ores, 
both documents by E. P. Youngman. 


Gypsum in 1930. Mimeographed sta- 
tistics from the Bureau of Mines for 
first and second quarters of 1930, giving 
production, imports and sales. Dated 
Oct. 4, 1930. 


Silica in 1929. Bureau of Mines 
pamphlet ; 5 cents. 


Test of Ampoules Filled With Pal- 
ladium Salt Solution for Detecting Car- 
bon Monoxide, by L. B. Berger and 
W. P. Yant. Bureau of Mines Report 
of Investigations 3030. 


Acrolein as a Warning Agent tor 
Detecting Leakage of Methyl Chloride 
From a Multiple Refrigeration System, 
by H. H. Schrenk, F. A. Patty, and 


W. P. Yant. Bureau of Mines Report 
of Investigations 3031. 
Method for Measuring Voids in 


Porous Materials, by J. D. Sullivan and 
others. Bureau of Mines Report of In- 
vestigations 3047. 


Extinction of Methane Flames by 
Dichloro-Difluoro-Methane, by G. W. 
Jones and G. St. J. Perrott. Bureau of 
Mines Report of Investigations 3042. 


Specific Heat of Water Vapor at High 
Temperatures Derived From Explosion 
Experiments, by E. D. Eastman. Bureau 
of Mines Information Circular 6337. 


The Trauzl Block Strength of Dyna- 
mites, by N. A. Tolch and G. St. J. 
Perrott. Bureau of Mines Report of 
Investigations 3039. 


Petroleum Reports: Petroleum Re- 
fineries in Foreign Countries, 1930, 
Bureau of Foreign and Domestic Com- 
merce Trade Information Bulletin 723, 
10 cents; International Trade in Pe- 
troleum and Its Products, 1929, Bureau 
of Foreign and Domestic Commerce 
Trade Promotion Series 99, 30 cents; 
and Review of Fatalities in the Cali- 
fornia Petroleum Industry During the 
Calendar Year 1929, by R. L. Marek, 
Bureau of Mines Report of Investiga- 
tions 3041. 


Petroleum and Natural Gas Data. 
Mimeographed documents from the 
Bureau of Mines as follows: Petroleum, 
petroleum products, and natural gaso- 
line, 1929; miscellaneous products of 
petroleum refineries, 1929. Production 
of Natural Gasoline Exceeds Two 
Billion Gallons in 1929; Consumption 
of Natural Gas Increased 22 per cent 
in 1929; and Survey of Fuel Consump- 
tion at Refineries in 1929, by G. R. 
Hopkins, Report of Investigations 3038. 


Production statistics from 1929 Census 
of Manufactures in preliminary mimeo- 
graphed form for: Fertilizers; sulphur; 
druggists’ preparations; patent or pro- 
prietary medicines and compounds; ex- 
plosives; soap; silverware; rubber tires 
and inner tubes; tin and other foils; 
rayon; tin cans and other tinware; car- 
bon paper and inked ribbons; bluing; 
and wall plaster, wall board, and floor 
composition. 
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Devising a Private 
Filing System 


By Georce A. ProcHazka, Jr. 


Du Pont Ammonium Corporation 
Wilmington, Del. 


find it helpful to develop a ref- 

erence file in which to store odds 
and ends of information, clippings from 
periodicals, and such other data as may 
have future value. If the important 
items related to his activities are pre- 
served, the engineer will be in a posi- 
tion quickly to supply information 
which otherwise might not be avail- 
able without a tedious search of the 
literature. 

The problem of filing is one of de- 
vising a system which is so designed 
that data can be quickly obtained from 
the files. The methods of librarians, 
who seek to classify all human knowl- 
edge in a logical manner, are not suited 
to the informal needs of the chemical 
engineer. He will do well, therefore, 
to forget the Dewey Decimal System 
and all other methods that involve an 
elaborate numerical code. He cannot 
afford to spend time on card-indexing 
or similar cumbersome schemes. His 
files need be nothing more than folders, 
labeled to suit his own needs, arranged 
in alphabetical order so as to be 
self-indexing. 

Knowledge of the principles of clas- 
sification, as evolved for the science 
of logic, is a valuable adjunct to the 
development of private files. In clas- 
sifications, items are grouped together 
into minor sections (species), and these 
are arranged under a major heading 
(genus). Division is the inverse 
operation, a major heading being split 
up into minor parts. The first step in 
classification or division is to select a 
guiding principle or point of view (i.e., 
whether a material is of interest as a 
catalyst, as raw or finished stock, as 
construction material, etc.). It is from 
this point of view that the differences 
between items are established and the 
necessary groups are created. 

Definitions are needed to set the 
limits and bounds of the various topics 
or groups, which must be so selected 
that there is no overlapping ground 
between them. Enough minor groups 
must be established to provide for all 
items; i.e., the classification must be 
exhaustive. The point of view from 
which the classification or division is 
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made must not be altered during the 


work. A minor topic, however, can 
always be treated as a major topic and 
can be further subdivided according to 
an entirely different point of view. It 
is to be noted that the restriction on 
the shift in the guiding principle holds 
only for the arrangement of species 
under one genus: in a continued sub- 
division each species becomes a genus. 
These principles of logic should be fol- 
lowed as closely as possible in the de- 
velopment of private files. 

Practical application of the principles 
of classification is sometimes rather 
awkward. The problem is most easily 
understood by taking up an _illustra- 
tive case. A file is begun merely by 
inserting a folder for each topic which 
is of interest. Soon it is discovered 
that some topics, being more important 
than others, accumulate a volume of 
data which becomes so large as to 
require subdivision. The single-drawer 
file consisting of a collection of topics 
alphabetically arranged might, after a 
number of years, become an eight-sec- 
tion file with a separate drawer for 
each of the following topics: 


Chemical Industry. 
Corporation Data. 
General File. 
Material File. 
Nitrogen. 
Processes. 

Process Machinery. 
Resources. 


DONNER WN 


Data in each of these drawers need 
not be subdivided according to the same 
principles. For instance, “Chemical 
Industry” could be divided according 
to the scheme followed in the U. S. 
Census of Manufactures, in Thorp’s 
Outline of Chemical Industry, in 
Roger’s Manual of Industrial Chemistry, 
or on a basis of some combination of 
these classifications that more closely 
fits the needs of the user. The geo- 
graphic principles might be employed 
to subdivide “Nitrogen” or “Resources.” 
The “General File” and the “Material 
File” might be nothing more than a 
collection of interesting topics. The 
exact development of a file classification 
is governed by the needs of the user. 

A code mark or a numerical filing 
arrangement will rarely be found satis- 
factory. The alphabetical sequence 
usually is best. Articles, clippings, 
memoranda, etc., should be dated and 
clearly marked as to source of informa- 
tion. When two articles related to 
different topics are printed on the same 
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piece of paper, one should be photo- 
stated. The same expedient will be 
found convenient when a single article 
is of interest from several different 
viewpoints. If photostating is not 
feasible, a cross-reference slip on a 
piece of colored paper can be inserted 
in the least important file. Articles 
which deal with a wide variety of 
subjects can be filed under an appro- 
priate general heading. An indexed 
loose-leaf notebook should be provided 
for recording unusual decisions, defini- 
tions, and obscure points which may be 
difficult to remember at a future time. 
A private file should be designed to 
require a minimum of cross-indexing, 
reference notes, etc. 

The particular folder in which an 
article was placed depends on the point 
of view held at the time the article was 
classified for filing. For instance, in 
Chem. & Met. for December, 1928, 
there was published: “Hydrogen From 
Coke-Oven Gas Gives Cheap Ammonia 
at Ostend.” This article could have 
been filed as “Nitrogen,” as “Ammonia,” 
as “Hydrogen,” or as “Coke-Oven Gas.” 
Being of major interest as a review of 
Belgian fixation practice, the clipping 
was accordingly filed in the geographic 
nitrogen file under Belgium. The pos- 
sibility of having several reasons for 
adding a technical article to the files 
leads to overlapping in the ground 
covered by the folders. The viewpoint 
from which specific data are examined 
shifts from time to time. Consequently, 
to be certain that most of the data avail- 
able in the files have been found, a 
subject must be examined from all 
possible angles even though there is a 
folder which exactly corresponds to the 
topic under consideration. A carefully 
compiled reference book is exceedingly 
— in finding data in the private 

es. 
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Spheres Versus Cylinders 


P to the present time, cylindrical 

vessels have comprised the great 
bulk of pressure vessels, in which the 
question of shape is so highly important. 
Recently, however, increased interest 
has been exhibited in the use of spher- 
ical vessels. For comparatively low 
pressures, for example, 15 lb. pressure, 
as would be suitable for the storage of 
volatile liquids handled in petroleum 
refineries, and for pressures up to 2,000 
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lb., for the storage and sometimes ship- 
ment of compressed gas, a number of 
possibilities in spherical vessels have 
been developed. 

It is well known that a spherical 
vessel exposes the minimum surface for 
a given volume and also involves a 
minimum weight of material for con- 
struction, for a given wall thickness. It 
is not so well known, however, just how 
cylinders and spheres compare in weight 


Relation of Sphere and Cylinder Weights 
for Same Service 


Ratio Relative 
Length to Weights of 
Diameter Vessels 

0 (sphere) 1.000 
1 1. 200 
2 1.250 
3 1.275 
4 1. 286 
5 1.294 
10 1.312 
oo 1.333 


when designed for the same service. 
The accompanying table, furnished by 
the Chicago Bridge & Iron Works, 
shows this relation very clearly. Not 
only cylinders and spheres compared on 
a weight basis but also a series of cyl- 
inders having a widely varying ratio of 
length to diameter are included. In all 
cases the cylinders are intended to have 
hemispherical ends. An interesting con- 
clusion is that the weight of a cylinder 
can never be greater than 14 times the 
weight of a sphere with equal wall 
thickness and capacity. 


Pressure Measurement in 
Viscous Fluids and 
Plastic Solids 


By R. V. KLer1nscHMiptT* 
Assistant Manager, Process Division, 


Du Pont Ammonia Corporation, 
Charleston, W. Va. 


EASUREMENT of pressures de- 
veloped in highly viscous fluids or 
plastic solids, and in particular in fluids 
which solidify or gel on cooling or on 
standing, is of interest in a wide variety 
of industries. A device recently de- 
veloped in the laboratories of Arthur D. 
Little, Inc., and used to measure the 
pressure on soap during extrusion, may 
be of value in other industries as well. 
The chief difficulty in measuring pres- 
sure of materials which are plastic or 
semi-fluid is that the materials them- 
selves cannot be used to transmit pres- 
sure through small tubes. To overcome 
this difficulty, the line connecting the 
pressure gage with the pipe or chamber 
in which the pressure is to be measured, 
is filled with a suitable pressure trans- 
mitting fluid, such as water or oil, and 
means are provided for forcing a small 
quantity of this fluid through the con- 
necting tube into the chamber in which 
the pressure is to be measured. 
The accompanying sketch shows the 


Research Engineer with Arthur D 
Cambridge, Mass 


*Pormerly 
Little 
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Schematic Representation of Pressure 
Gage and Auxiliary Equipment 


principal features of the device. For 
occasional readings, the “injector,” F, 
may consist of a cylinder containing a 
plunger driven by a screw and nut. 
When it is desired to take a reading the 
plunger is advanced a fraction of a turn, 
forcing a drop of liquid from the tube, 
E, into the chamber or pipe, P, where 
the pressure is to be measured. The 
pressure gage, G, is read at once. For 
continuous readings, or where a number 
of gages are required, the hand-operated 
injector, F, may be replaced by a pump. 

In order to equalize the flow from 
such a pump through several parallel 
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Sonic Gas Purity Indicator 


By LAwreNce HopceEs 
Design Engineer 
Baltimore, Md. 


N SPECULATING about the de- 

termination of gas composition by 
some means capable of handling large 
volumes, it occurred to me that a method 
which has evidently been overlooked by 
engineers might be used satisfactorily. 
rhis development has never progressed 
beyond the “paper” stage, but I believe 
that a brief airing of its theory might 
prove suggestive or evoke discussion. 

The thermal conductivity method of 
gas analysis is well known and requires 
no comment. I believe that gases can be 
analyzed more simply by measuring the 
velocity of sound in the gas mixture and 
from that determining the density. For 
constant temperature and pressure, the 
velocities, specific heats, and densities of 
two gases have the following relation 

V Sd’ 
ee \ S’d 
where V’, S, and d are respectively 
velocity, specific heat, and density of the 
first gas and V’’, S’, and d’ are com- 
parable quantities for the second. 

A simple means of measuring velocity 
of sound uses a resonant tube and an 
electrically vibrated tuning fork. This 
familiar experiment, it will be recalled, 
consists in determining the point of 
maximum resonance of a vibrating tun- 
ing fork which is held over the open 
mouth of a tube as the length of the 
tube is varied by lowering it into water. 
At the point of maximum sound, the 
tube length is one-quarter of the wave 
length. Hence four times the tube 
length, times the frequency of the fork, 
equals the wave length. 





systems, a “let-down” coil of fine capil- 
dary tubing is inserted at C in each gage 
line supplied by the pump. The pump 
must be capable of maintaining a pres- 
sure of approximately twice the highest 
pressure to be measured and the “let- 
down” coil must have sufficient resist- 
ance to pass only a few drops of liquid 
per minute at these pressures. 

Selection of the pressure transmitting 
fluid requires some thought. For very 
high pressures and where its presence 
in the product is not cbjectionable, 
glycerine forms an ideal liquid for the 
purpose. In working with soap either 
glycerine or water is suitable. For food 
products, water will generally be suit- 
able. At high temperatures, oils may be 
used. 

This method cannot be expected to 
yield results of great precision; in fact, 
the pressure conditions in a plastic solid 
under flow are far from uniform and 
probably vary widely from one instant 
to another, but the results obtained have 
been very useful in indicating the neces- 
sary strength of parts and in con- 
trolling flow. The method may also be 
used where suspensions such as paper 
pulp tend to clog gage lines. 
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In using this principle, one method of 
varying the tube length would be to fit 
it with a piston, the position of which 
could be altered by a thumb-screw ad- 
justment while the tube length was read 
on a scale by means of a vernier. The 
open end of the tube would be inserted 
in the gas line and the electrically driven 
fork suspended in front of the opening. 
Any form of electric microphonic de- 
vice such as the sensitive element of a 
telephone transmitter could be used, to- 
gether with a receiver, to determine the 
point of maximum resonance. Rough 
experiments have indicated that this 
point can be determined within about 
0.04 in. of piston travel. 

An indication of the accuracy that can 
probably be expected is shown by the 
following calculation. Assume a stand- 
ard gas in which the velocity of sound 
is 1,100 ft. per second. Using a fork 
frequency of 100 per second, the tube 
length at maximum resonance is 


12 * 1,100 ; 
: == 33 in. 


100 « 4 
Assume the length with a test gas to 
be 33.4 in. (10 times the minimum de- 
tectable change), and assume also that 
the change in specific heat is negligible. 
Then we 
33 |d’ 
> By al ls 
d’ = 0.975d 

Since a density difference of only one- 
tenth this magnitude can be detected, 
the method seems to offer distinct possi- 
bilities, provided always, of course, that 
provision is made for reducing all 
measurements to standard conditions of 
temperature and pressure, and that the 
density of the principal component 
differs sufficiently from that of the re- 
maining gas or gases. 
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EQUIPMENT NEWS 


FROM MAKER AND USER 






Three-Roll Grinder 


EMARKABLE results in grinding 
colors, paints, pastes, enamels, and 
other non-abrasive materials suspended 
in a vehicle, are claimed for the new 
Vasel Mill, produced by William 
Wharton, Jr., & Company, Easton, Pa. 
This mill was first shown at the Chem- 
ical Exposition in 1929. Since then it 
has been enlarged and improved, and 
carried through the developmental stage. 
The principal feature of the new 
mill is a method of adjusting and main- 
taining pressure between the rolls by 
means of hydraulic pistons. The center 
roll of the three is permanently located 
with respect to the frame. The front 
and back rolls may be pressed against 
the center roll by turning handwheels 
which control the hydraulic pistons. 
There are two handwheels, one of which 





Three-Roll Grinder Showing Adjustable Side 


Plate, Pressure - Control Handwheel and 
Pressure Gages for Indicating Koll Pressure 


adjusts the pressure on the two hy- 
draulic pistons which control the back 
roll, the other similarly controlling the 
two pistons which position the front 


roll. Pressure gages mounted as shown 
in the illustration in the two outer 
positions indicate the pressure per 


square inch on the pairs of rolls. 

A second hydraulic system is set in 
operation when either of these rolls is 
backed off. This is controlled by the 
same handwheel. Its function is to 
separate the rolls. Pressure in this 
system is indicated by the two center 
gages. 

Other features of the new grinder 
include the use of herringbone gears on 
both ends of each roll. Rolls are of 
chilled cast iron, internally water-cooled. 
They are lapped by hand to insure 
certa‘n parallelism. The adjustable side 
plates between the back and center rolls 
are self-locating, and make contact with 
the ends rather than the sides of the 
roll, thus eliminating wear. The dis- 
charge apron moves with the front roll 
carriage so as to maintain constant 
pressure against the roll. 

Advantages claimed for these various 


features include the possibility of per- 
fectly reproducing the best conditions 
for any grinding problem at any time. 
The pressure control feature and the 
accuracy of the rolls have greatly in- 
creased production in many cases, ac- 
cording to the manufacturer. Improve- 
ment in the design of the front roll has 
eliminated throw-backs, The new grind- 
ing mill is being produced in standard 


sizes of 10x16, 12x30, 16x40, and 

20x60 in. 

Improved Hydrometer 
REATER ruggedness and less 


likelihood of breakage are incor- 
porated in the “Nu-Typ” hydrometer 
manufactured by C. J. Tagliabue Mfg. 
Company, 540 Park Ave., Brooklyn, 
N. Y. The features of this new instru- 
ment include a streamline tip and a 
solid metal ballast of low-melting-point 
alloy anchored into the tip of the bulb 
by a constriction blown in the glass. 
According to the manufacturer, this 
reduces possibility of breakage, makes 
the hydrometer easier to clean, and at 
the same time gives a permanent and 
accurate ballast which cannot work 
loose. An additional advantage is the 
price reduction which has been made 
possible by the new construction. 


Automatic Ratio Control 


OR MIXING gases or liquids in 

any desired proportion, Bailey Meter 
Company, Cleveland, Ohio, has an- 
nounced a new automatic ratio con- 
troller of the hydraulic-pilot-operated 
type. 

An accompanying illustration shows 
two Bailey gas meters which operate 
together to form the controller. They 
are used in mixing blast-furnace and 
coke-oven gas in constant proportions. 


Ratio Controller Used for Mixing Fuel 
Gases in Constant Proportions 


* 
» 
_ 
: 
k 
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Samples of Rubber-Covered Steel Made by 
Thermoprene Process 


The operation of the device is briefly as 
follows: The meters are of the floating- 
bell type, operated on the differential 
pressure produced by orifices in the two 
gas lines. One meter measures the flow 
of coke-oven gas and the other of blast- 
furnace gas. A linkage connects the 
pen-operating mechanism of the two 
recorders and by its position serves to 
adjust the position of a pilot valve to 
which ‘oil under pressure is supplied. 
When the flow of coke-oven gas in- 
creases, the position of the linkage 
adjusts the pilot valve so as to admit 
oil above a piston connected to a damper 
in the blast-furnace gas line. This 
serves to open the damper slightly. 
Decrease in the coke-oven gas flow op- 
erates conversely, decreasing the open- 
ing of the damper. 

To prevent hunting, the pilot valve 
is equipped with a stabilizer which op- 
poses any change by tending to bring 
the pilot valve to the neutral position. 
As the damper setting approaches the 
proper value for the new conditions, the 
stabilizer tends to make an adjustment 
in the opposite direction and thus pre- 
vents overshooting. 

An adjustment is provided in the 
linkage mechanism so that the ratio 
which gives a neutral position to the 
pilot valve may be instantly adjusted 
for any desired proportions of the two 
components being mixed. 


Rubber-Covered Equipment 


ICENSES for the use of the Thermo- 
prene rubber-covering process, of 
the B. F. Goodrich Company, have been 
acquired by the Dorr Company, 247 
Park Ave., New York, according to a 
recent announcement. Prior to the an- 
nouncement, the Dorr Company had 
already applied 5,000 sq.ft. of rubber by 
this process to thickeners, agitators, rod 
mills, ball mills, pumps, filters, and simi- 
lar industrial equipment. 

Rubber stock ordinarily used in this 
process is a soft rubber having high 
resistance, according to the manufac- 
turer, both to abrasion and to acid solu- 
tions, for temperatures up to the boiling 
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It is expected that the use of 
rubber covering will permit the com- 
pany to build parts for its equipment of 
maximum strength and minimum cross- 
section, since it will no longer be neces- 
sary to contend with strength reduction 
due to corrosion. 


point. 


Self-Lubricating Bearings 


N IMPROVEMENT iin oil -less 
bearings, developed by W. C. Wil- 
harm, of that organization, has been 
announced by the Westinghouse Re- 
search Laboratories, East Pittsburgh, 
Pa. It is claimed that the efficiency of 
these bearings is ten times that of the 
so-called “oil-less” bearings in use at 
present. The new bearing is adapted 
tor use in machinery which turns over 
for a short time, and then is idle for a 
considerable period. It may also be 
used with the usual lubricants, and 
presents the advantage that it is capable 
of operating for a considerable time in 
the event of lubricant failure, due to 
its own inherent lubricating qualities. 
The new bearing is a composite 
material formed of one or more metallic 
powders mixed with one or more mate- 
rials yielding a soapy substance and 
molded first cold, and then hot, under 
very high pressure. It is understood 
that these bearings will be supplied 
either according to specifications or in 
the form of blanks which can be 
machined to size by the user. 


> 
Stainless Steel Wire Cloth 
WV IRE CLOTH woven from stain- 


less steel is now being manufac- 
tured by the Newark Wire Cloth Com- 
pany, 351 Verona Ave., Newark, N. J. 
This cloth is made in all meshes, widths, 
and lengths, and will be made as fine 
as 200x200, according to the manufac- 


turer, provided quantity orders are 
sufficient to warrant this mesh. 
“ 
Improved Bronze Valves 
NE-PIECE,  screw-over bonnets 


and a special form of disk holder 
are features of a new line of standard 


New ‘Bronze Globe Valve 
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bronze valves recently introduced by abrasive materials. 


Jenkins Bros., 80 White St., New York. 
These valves are made in globe, angle, 
cross, and check types. 

The one-piece bonnet construction is 
said to provide unusual strength, to- 
gether with ease of removal. A novel 
torm of disk holder known as the “Slip- 
On Stay-On” holder is so designed that 
when the spindle is raised a turn or 
two, the bonnet can be removed from 
the valve body without danger of the 
disk holder slipping off. After a turn 
or two in the opposite direction, the 
holder slips off the spindle easily. 


° 
Vibrating Conveyors 


,; ITHER HOT or cold materials 
may be handled dustlessly in a vi- 
brating conveyor recently developed by 
the Traylor Vibrator Company, Denver, 
Colo. This conveyor is made in several 
forms, including an open-pan or launder 
conveyor and a line of tubular conveyors 
which includes water-cooled tubes, un- 
jacketed tubes, and special combinations 
of conveyors and screening equipment. 
These conveyors may be adjusted to de- 
liver material at any speed from zero 
to 50-60 ft. per minute and can handle 
material up an incline as great as 
18 deg. 

The vibrating mechanism is similar 
for the several types of conveyor. It 
consists of a heavy cast-iron frame 
supporting a multi-leaf spring to which 
the conveying tube or launder is at- 
tached. Attached also to this spring is 
the electrical vibrating mechanism, con- 
sisting of an electromagnet and an 
armature. This is connected to a 
source of alternating current which, at 
maximum amperage, causes a conveyor 
vibration amplitude of about ys in. For- 
ward motion of the conveyor is slightly 
upward and backward motion slightly 
downward, so that the material moves 
in the forward direction. For speed ad- 
justment, the company furnishes a small 
motor-generator which operates on any 
standard alternating current. This may 
be instantly adjusted by the operator to 
give any desired amplitude of vibration 
and hence any conveying speed from 
zero to the maximum. 

Among advantages, the manufactur- 
er claims ability to handle materials as 
hot as 2,000 deg. F. in the cooling type, 
with practically no wear, even from very 


Single Length of Water-Cooled Tubular Conveyor for 
Hot Materials 








Maintenance is 
said to be low, and there are no points 
requiring lubrication. Conveyors range 
in size from 10 to 46 in. diameter in the 
tubular and 10 to 48 in. width in the 
pan type. Capacities range upward to 
200 tons per hour. 
° 


Pulp Consistency Controller 


R REGULATING the percentage 

of water in paper stock going to the 
paper machines, a novel consistency con- 
troller has been devised by the Merritt 
Engineering & Sales Company, Lock- 
port, N. Y. This was described at the 
recent fall meeting of T.A.P.P.I. The 
controller consists of a box in which 
is a rotating paddle driven through a 
special form of drive. Stock is admitted 












“Dilution 
va/ve 





Schematic Representation of Transmission 
and Dilution Valve of Consistency Controller 


to the box, where water for dilution is 
added under control of the device. This 
control is based upon the resistance to 
turning exerted by the paddle. An elec- 
tric motor drives a slack chain running 
over two sprockets. One sprocket is 
connected to the motor and the other to 
the paddle. A roller riding on the slack 
side of the chain is connected to a bal- 
anced valve. Increase in the consis- 
tency, with resultant increase in power 
required to turn the paddle, tightens the 
slack chain and opens the valve, ad- 
mitting more water to the stock. This 
is indicated diagrammatically in the ac- 
companying drawing. 

° 


Vapor-Proof Receptacle 


N AN accompanying drawing, there 

is shown a new vapor-proof electric 
plug and receptacle, a Swedish develop- 
ment, which is being marketed in this 
country by Alfred Hague & Company, 
130 West 42d Street, New York. A 
principal feature of this device is that 
the circuit must be disconnected by turn- 
ing the socket in the receptacle through 
an angle of 90 deg. before the plug can 
be removed. Thus, it is impossible to 
are at the plug contacts when the plug 
is withdrawn. The receptacle is care- 
fully sealed at all points, a lubricated 
joint making it tight against flammable 
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Vapor-Proof Plug and RKecep- 
tacle for Use in Flammable 
Atmospheres 


gases where the rotating part comes in 
contact with the cup. Pressure balls in- 
sure continuing tightness at this point. 
The plug also is constructed with re- 
gard to safety in flammable atmospheres. 
All joints are gasketed and the cable is 
clamped by means of a porcelain bush- 
ing and sealed with a rubber collar. It 
will be noted that the device also in- 
cludes a ground connection. It is made 
in two sizes: (1) two poles, 10 amp., 
150 volts, and (2) three poles, 15 amp., 
500 volts, in the type shown and in a 
flush model. All insulating parts are 
constructed of a molded, reinforced 
phenol-formaldehyde compound. 


* 
Direct-Action Magnetic 
Separator 


HycHLyY RELUCTANT magnetic 
materials may be separated from 
non-magnetic material, according td the 
Magnetic Manufacturing Company, Mil- 
waukee, Wis., by means of a new mag- 
netic separator of its manufacture. As 
shown in the accompanying illustration, 
the machine consists of a heavy frame- 
work supporting two powerful electro- 


High-Intensity, Direct-Action Magnetic 
Separator 





magnets above a rotating disk. Beneath 
the disk a belt conveyor carries the 
material to be separated. This disk 
consists of a ring surrounding a disk of 
non-magnetic bronze. Magnetic ma- 
terial which is attracted to the disk is 
carried outward by the rotation and 
discharged onto specially constructed 
chutes at the sides of the separator. 
Construction is such that the magne- 
tized ring becomes neutralized as it 
revolves over the discharge chutes, 
automatically releasing the magnetically 
separated material. 

In this machine, the air gap has been 
reduced to the minimum. The magnets 
each have 140,000 amp. turns and are 
thus able to exert a magnetic pull of 
very high intensity. The magnet as- 
sembly alone weighs 12,000 Ib. 

The separator is a complete, self- 
contained unit, including a motor and 
speed reducer. It requires no accessory 
equipment for operation. Its capacity 
varies according to the materials to be 
processed. ‘ 





New Mercury Float Switch 


New Electrical Equipment 


EW ADDITIONS to its line of 

photo-electric relays and a new 
float switch have been announced by 
the General Electric Company, Sche- 
nectady, N. Y. An alternating-current 
relay for interior use has previously 
been on the market. Among the new 
relays are both direct-current and 
alternating-current devices, the latter 
for both interior and outdoor use and 
the former for indoor use only. The 
outdoor instruments are of weatherproof 
construction. There is also a special 
type of relay for turning on and off 
lights inside buildings, dependent upon 
the amount of natural illumination avail- 
able. The line also includes light 
sources for interior and exterior work, 
for use with photo-electric relays which 
operate by the interruption of a beam of 
light. 

The new float switch (CR-2931-U) 
uses an inclosed mercury switch in mak- 
ing and breaking circuits through 
motors of 4 hp. a.c. or $ hp. dic. The 
switch is used for maintaining level in 
tanks. The mercury switch is of the 
type in which contact is broken between 
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pools of mercury in an atmosphere of 
inert gas. 

Other developments include two new 
lines of motors both of which are fully 
inclosed and fan-cooled. One line is 
intended for use in hazardous atmo- 
spheres, as in gasoline refineries, paint 
factories, and alcohol plants The line 
includes polyphase induction motors in 
sizes from } to 30 hp. and single-phase 
motors from 4 to 2 hp. These motors 
comply with the requirements for use 
in Class 1, Group D, and Class 2 hazard- 
ous locations. The second line of mo- 
tors provides a fully inclosed motor of 
the same mounting dimensions, rating 
for rating, as open type motors, in sizes 
from } to 50 hp. They are intended for 
use in hazardous dust conditions, speci- 
fied as Class 2 in the National Electric 


Code. 
og 


Tank Lining Material 


NEW acid-resistant material for 

application in fluid or plastic form 
has recently been developed and placed 
upon the market for use as a jointing 
compound in bell and spigot cast-iron 
water mains and for lining tanks made 
of concrete. The new material may 
also be used for pointing joints in acid- 
proof masonry. 

This material, known as “Minera- 
lead,” has been developed during the 
last two years by the Kobbé Labora- 
tories, Inc., 114 East 32d St., New York, 
and is being produced and marketed 
by The Atlas Mineral Products Com- 
pany, Mertztown, Pa. 

Mineralead is marketed in the form 
of J0-lb. ingots. The material has a 
melting point of 113 deg. C. and in use 
it is only necessary to melt a sufficient 
number of ingots and apply the melted 
product, either in the fused or plastic 
state, to the work. The base of this 
material is sulphur, which gives it, 
according to the claim of the manu- 
facturers, almost complete resistance to 
most acids. It differs from materials 
previously in use, such as the familiar 
sulphur-sand mixtures, in that it does 
not separate upon standing in the fluid 
condition, thus, it is said, assuring a 
uniform composition when the cement 
has hardened. Another advantage 
claimed for Mineralead is that its 
shrinkage upon cooling is negligible, so 
that joints or linings made with the ma- 
terial are free from shrinkage cracks and 
pinholes. ' 

In the tests which have been made 
with Mineralead thus far, excellent re- 
sistance to certain strengths of all acids 
except hydrofluoric has been indicated. 
Hydrochloric and phosphoric acids of 
any strength, most organic acids of any 
strength, and dilute sulphuric and nitric 
acids are among the acids which have 
been successfully handled in this mate- 
rial. Temperature, however, is a limit- 
ing factor, as Mineralead is not recom- 
mended for temperatures above 100 
deg. C. 

A considerable quantity of Mineralead 
is already in use as a jointing material 
for water-supply piping. Tests con- 
ducted by one of the largest water- 
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supply systems in the country showed a 
decided superiority for the new material 


over lead caulking. Strength was con- 
siderably higher. No industrial ap- 
plications have as yet been made with 
the material as a tank lining, but pre- 
liminary tests indicate that a strong and 
very resistant surface is produced. 

In the use of Mineralead for lining 
concrete tanks, the material, heated to 
the liquid state, and flowed onto the 
natural concrete surface with a fiber 
brush. Three coatings suffice to give a 
thickness of 4 to ¢ in. This is believed 
to be sufficient for most purposes. Asa 
lining for concrete, Mineralead is easier 
to apply than lead and is said to be 
very considerably cheaper. Among the 
uses which have been suggested for 
large-scale trial of the material are: 
electrolytic cells, tanks for phosphoric 


acid, storage and process tanks for 
chamber sulphuric acid, and similar 
applications. 

& 


High-Pressure Flow Meters 


S A COMPANION to the 5,000-Ib. 
flow meter announced in the Feb- 
ruary, 1930, issue of Chem. & Met., 
the Foxboro Company, Foxboro, Mass., 
has just brought out a new high-pres- 
sure recording flow built for 


meter 





New Recording Flow Meter for 
Pressures to 2,500 Lb. 


operating at pressures up to 2,500 Ib. 
per square inch. In this instrument, the 
manometer is built of drop forgings. 
The instrument is available in a single- 
pen recorder; a double-pen recorder 
when a static pressure record is de- 
sired; an integrating instrument reading 
directly in terms of flow; and a con- 
trolling and recording instrument. 


oe 
New Synchronous Motors 


RECENT announcement of Fair- 

banks, Morse & Company, 900 
South Wabash Ave., Chicago, concerns 
the establishment of a complete line of 
synchronous motors covering a range 
of ratings from 20 to 10,000 kp. in both 
leow- and high-speed types. The motors 
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are equipped with anti-friction bearings 
and stators with cast semi-steel skeleton 
frame ends. These are pressed together 
under hydraulic pressure, inclosing the 
stator cores, and are held together by 
welding the stacking pins to form a 
flat, countersunk head. This construc- 
tion, it is said, completely eliminates 
the loosening of the stator cores and the 
vibration and fatigue breakage of the 
stator teeth. In addition to these 
advantages, high efficiency both at full 
and partial loads is claimed, together 
with a simple requirement in starting 
equipment, 





M anufacturers’ 
Latest Publications 





Chemicals. International Filter Co., 50 E. 
Van Buren St., Chicago, Ill.—Bulletin de- 
scribing water purification with Hydrodarco, 
a carbon. 

Chemicals. Pfaltz & Bauer Chemical Co., 
300 Pearl St., New York—63-page booklet, 
listing chemicals and laboratory equipment. 

Chemicals. Sierra Talc Co., 428 Union 
League Bidg., Los Angeles, Calif.—Descrip- 
tive folder on production of various grades 
of talc. 

Electrical Equipment. The Esterline- 
Angus Co., Indianapolis, Ind.—No. $30 of 
“The Graphic,” on portable current trans- 
former. 

Electrical Equipment. General Electric 
Co., Schenectady, N. Y.—Bulletins as fol- 
lows CR-2904Al on phase _ protective 
Panels; GEA-529A on Low speed synchro- 
nous motors; GBA-37F on direct heat elec- 
tric furnaces; GEA-1174B on conveyor 
furnace; GEA-1324 on air-draw furnaces; 
GEA-1299 on flood lighting; GEA-1177B 
on oil immersion heaters, and GEA-1206 on 
general flood lighting. 

Equipment. Parks-Cramer Co., 1102 Old 
South Bldg., Boston, Mass.—Folder on 
jacketed pipe and fittings. 

Equipment. Stacey Bros. Gas Construc- 
tion Co., 420 Lexington Ave., New York— 
Bulletin No. 32 on Stacey high pressure 
bullets and other holders. 

Equipment. Schutte & Koerting Co., 12th 
& Thompson Sts., Philadelphia, Pa.—New 
edition of bulletin No. 4-P on water jet 
exhausters, attractive and well-illustrated. 

Instruments. The Foxboro Company, 
Foxboro, Mass. Bulletin No. 168 on re- 
cording gages, with steel springs and welded 


movement. 

Instruments. Roller-Smith Co., 233 
jroadway, New York.—Catalog No. 48 on 
switchboard instruments, thermocouples, 
and transformers. 

Laboratory Services. Pittsburgh Testing 
Laboratory, Stephenson & Locust Sts., 
Pittsburgh, Pa.—A brochure outlining the 
professional services and facilities of this 


company. 
Materials. Johns-Manville Corp., 292 
Madison Ave., New York—Well-illustrated 


booklet on corrugated Transite for building 


purposes. 
Materials Handling. American Car & 

Foundry Co., 30 Church St., New York— 

Bulletin No. 101, containing data on in- 


dustrial railways. 

Materials Handling. Richardson Scale 
Co., Clifton, N. J.—Bulletin 9130 on storage 
bins, chutes and control gates. 


Metals. General Blectric Co., Schenec- 
tady, N. Y.—75-page booklet on equipment 


and methods of heat treatment of steel. 

Metals. International Nickel Co., Inc., 
67 Wall St., New York—Directory of man- 
ufacturers, fabricators and distributors of 
nickel alloy steel products. 


Metals. United Drydocks, Inc., New 
York, N. Y.—Folder on “Unidock” lead- 


lining for larger equipment. 

Metal Cleaning. The Magnus Chemical 
Co.,’ Inc., Garwood, N. J.—Complete_ 76- 
page booklet describing processes, methods 
and materials with practical suggestions. 

Metal Plating. Meaker Co., Chicago, Il. 

Booklet on full automatic “Straight-A- 
Way” and return type plating machines. 

Metal Plating. Hanson-Van Winkle- 
Munning Co., Matawan, N. J.—Bulletin No. 
M-104 on the company’s Mercel type plat- 
ing barrels 








Metal Testing. KE. Leitz, Inc., 60 E. 10th 
St., New York—Catalog No. 1057 describes 
advances made in the micrometallograph. 

Mixing. The Turbo-Mixer Corp., 250 E. 
43d St., New York—lIlustrated booklet on 
construction and uses of the company’s 
products. 

Ovens. Despatch Oven Company, Minne- 

apolis, Minn.—Bulletin No. 11 on continu- 
ous conveyor ovens. 
_ Power Generation. Combustion Engineer- 
ing Corp., 200 Madison Ave., New York— 
Descriptive catalog of type E stoker of the 
center retort underfeed type. 

Power Transmission. Cleveland Worm & 
Gear Co., Cleveland, Ohio—lIllustrated 
pamphlet on installation and lubrication of 
Cleveland Worm Gear Reduction Units. 

Power Transmission. Foote Bros. Gear & 
Machine Co., 111 N. Canal St., Chicago, Il. 
—Catalog 102, giving applications and data 
on Titan herringbone and helical speed 
reducers. 

Power Transmission. Link-Belt Co., 910 
So. Michigan Ave., Chicago—New data book 
No. 1050 on the new metal, Promal, for 
chains. 

Power Transmission. Ohio Gear Co., 1333 
East 179th St., Cleveland, Ohio.—96-page 
catalog of smaller gears and information 
relating to them. 

Power Transmission. Worthington Pump 
& Machinery Corp., Harrison, N. J.—Bul- 
letin L-400 illustrating and describing the 
new Multi-V-Drive, made in conjunction 
with the Goodyear Company. 

Process Equipment. J. P. Devine Mfg. 
Co., Mt. Vernon, Ill.—Illustrated and tech- 
nical description of the new Pratt process 
for manufacturing anti-knock blending fluid. 

Pumps. Chicago Pump Co., 2336 Wol- 
fram St., Chicago, Ill—Bulletin 16—De- 
scribes pumps for municipalities including 
sewage, drainage, water supply and similar 
pumps ; also bulletin briefly describing other 
centrifugal pumps, pneumatic water sys- 
tems, condensate pumps and drainage 
pumps made by this company. 

Pumps. Pennsylvania Pump & Com- 
pressor Co., Easton, Pa.—Bulletin No. 151, 
on Duplex air and gas compressors, with 
illustrations and numerical data. 

Pumps. Wilbraham-Green Blower Co., 
Pottstown, Pa.—Bulletins G-15, S-16, I-14, 
and F-13, respectively on gas exhausters 
and gas pumps, new cupola blower, high- 
duty blower and rotary cupola blower. 

Refractories. Ironton Fire Brick Co., 
Ironton, Ohio—Folder briefly describing the 
firebrick made by this company and the 
various grades Which the company supplies. 

Safety. Lockwood Greene Engineers, Inc., 
10 East 42d St., New York—Booklet on 
facts about fire insurance for industry. 

Safety. Mine Safety Appliances Co., 
Pittsburgh, Pa.—Catalog No. FA-2, a com- 
prehensive 36-page catalog of all first-aid 
materials for industrial uses. 

Sampling. Hills-McCanna Co., 2349 Nel- 
son St., Chicago, Ill.—Folder describing the 
Hills-McCanna composite liquid sampler for 
determining the average contents of tanks. 

Steam Generation. Foster-Wheeler Corp., 
165 Broadway, New York—Bulletin WB- 
30-2—-Describes waste heat boilers with 
extended surface tubes, for heat recovery 
from Diesel engine exhaust or other hot 
gases, and for operation either as flash or 
ordinary type boilers. 

Strainers. Schutte-Koerting, Philadel- 
phia, Pa—Bulletin No. 9-S on strainers 
for oil, water, steam, etc., with a well- 
illustrated text. 

Vacuum Pumps. F. J. Stokes Machine 
Co., Olney P. O., Philadelphia, Pa.—Bul- 
letin 149—Completely describes a new high 
vacuum pump operating on the rotary 
principle. 

Welding. American Rolling Mill Co., 
Middletown, Ohio—40-page booklet covering 
the use of Armco ingot iron in fusion and 
forge welding. Also Armco Engineering 
Bulletin No. 4, giving A.S.T.M. specifica- 
tions for open hearth iron plates of flange 
quality. 

Welding. Alloy Welding Processes, Ltd., 
Forest Road, London, England—Paper on 
“The Welding of Monel Metal and Pure 
Malleable Nickel,” by N. C. Marples. 

Welding. Fusion Welding Corp., 10%d St 
and Torrence Ave., Chicago, ITll.—Folder 
concerning Weldite “Green-Surfaced” weld- 
ing rods for the electric welding of mild 
steel. Describes the purpose of green sur- 
facing and explains why this treatment 
reduces cost. 

Welding. General Electric Co., Schenec- 
tady, N. Y.—Small booklet on welding elec- 
trodes and accessories. 

Wood Protection. Aluminum Co. of 
America, Pittsburgh. P2.—28-page booklet 
describing the use of aluminum paint for 


the protection of wood, showing many 
actual photographs of buildings primed 
with aluminum paint, after several years 
exposure. 
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PATENTS ISSUED 





Oct. 7 to Oct. 28, 1930 


Paper and Pulp 


Method for Producing Low-Density Pulp. 
Leon W. Babcock, Kenvil, N. J., assignur 
to Hercules Powder Company, Wilmington, 
Del.—1,777,710. 

Manufacture of Pulp. 
Chicago, IlL—1,778,199. 

Method for Recovery of Rosin Soap Mate- 


John Neumann, 


rial from Spent Wood Liquors. Viggo 
Drewsen, Larchmont, N. Y., assignor to 
West Virginia Pulp & Paper Company, 


New York, N. 
Cellulosic 


Y.—1,778,523 
Composition. Ebenezer Emmet 


Reid, Baltimore, Md., and George L. 
Schwartz, Wilmington, Del., assignors to 
E. I. du Pont de Nemours & Company, 


Wilmington, Del.—1,778,567. 

Treatment of Black Liquor. 
ley, Montclair, N. and 
McKeefe, Plattsburg, N. Y., 
Bradley- Me Keefe Corporation, 
N. 


Linn Brad- 
Edward P. 
assignors to 
New York, 


Y.—1,779,226. 
Method of Processing Black Liquor and 
Product Derived Therefrom. Edward G. 


Goodell, Stevens Point, Wis.—1,779,768. 

Paper Product and Its Manufacture. 
Ernest Hopkinson, New York, as- 
signor to Mechanic al Rubber Company, 
Cleveland, Ohio.—1,779,772 


Rubber and Rayon 


Manufacture of Vulcanized Rubber and 
of Materials for Use Therein. Cecil John 
Fak a Cronshaw and William Johnson 
Smith Naunton, Blackley, Manchester, Eng- 
land, assignors to British Dyestuffs Cor- 
poration, Ltd., Blackley, Manchester, Eng- 
land.—1,777,352. 

Rubber Composition and Method of Pre- 
serving Rubber. Clayton W. Bedford, 
Akron, Ohio, assignor to B. F. Goodrich 
Company, New York, N. Y.—1,777,634. 

Rubber-Vulcanization Process. Winfield 
Scott and William P. ter Horst, Akron, 
Ohio, assignors to Rubber Service Labora- 
tories Company, Akron, Ohio.—1,777,737. 

Process of Vulcanizing Rubber and Prod- 
uct Thereby Obtained. Winfield Scott, 
Nitro, W. Va., assignor to Rubber Service 
Laboratories Co., Akron, Ohio,—1,777,738. 

Process of Treating Rubber and Product 
Obtained Thereby. Sidney M. Cadwell, 
Leonia, N. J., assignor to Naugatuck Chem- 
ical Company, Naugatuck, Conn.—1,777,874. 

Process of Treating Rubber Latex. Fred- 
erick H. Untiedt, Chevy Chase, Md.— 
1,777,945. 

Process of Nh ae ye Rubber and Prod- 
ucts Obtained There Sidney M. Cadwell, 
Leonia, N. J., assignor to Naugatuck Chem- 
ical Company.——i,777,960. 

Manufacture of Artificial Silk. Friedrich 
Wilhelm Schubert, Apperley Bridge, near 
Bradford, England, assignor to rysilka, 
Ltd., Apperley Bridge, near Bradford, Eng- 
land.—1,778,301-2. 

Method of Compounding Rubber. William 
S. Calcott and William A. Douglass, Penns 
Grove, N. J., and Miles A. Dahlen, Wil- 
mington, Del., assignors to E. I. du Pont 
7 & Company, Wilmington, Del. 
=i, t ° . 

Process of Treating Rubber and Product 
Obtained Thereby. Sidney M. Cadwell, 
Leonia, N. J., assignor to Naugatuck Chem- 


— company, Naugatuck, Conn.—1,778,- 
‘ “Ve 
Method of Vulcanizing Caoutchouc and 


the Product Derived Therefrom. Lorin 
Sebrell, Akron, Ohio, assignor to Goodyear 
ry 3 aad Company, Akron, Ohio.— 

® v,0 40. 

Antioxidant or Age Resister. Albert M. 
Clifford, Akron, Ohio, assignor to Goodyear 
Tire & Rubber Company, Akron, Ohio.— 
1,779,390. 

Manufacture of Rubber 
Accelerators. Winfield Scott, Akron, Ohio, 
assignor to Rubber Service Laboratories 
Company, Akron, Ohio.—1,779,715. 

Process of Vulcanizing Rubber and Ac- 


Vulcanization 


celerator Therefor. Donald H. Powers, 
Penns Grove, N. J., assignor to E. I. du 
Pont de Nemours & Company, Wilmington, 


Del.—1,780,149. 


Petroleum Products and Technology 


Art of Cracking Hydrocarbons. 
Cc. Herthel, Chicago, LL, 
Velzer, Highland, Ind., 
Kefining Company, 
1,777,307. 

krocess of Purifying Hydrocarbons. Wil- 
son H. Low, Long Beach, Calif., assignor, 
by mesne assignments, to Richfield Oil 
Company of California, Los Angeles, Calif. 
—1,777,619 

Apparatus for Distilling 


Eugene 
and Harry L. 
assignors to Sinclair 
New York, N. Y.- 


Liquid Hydro- 


carbons. Nathan E. Merrill, Long Beach, 
Calif.—1,778,269. 
Distillation of Hydrocarbon Oils. Wil- 


liam H,. Bahlke, Whiting, Ind., assignor to 


Standard Oil Company, Whiting, Ind.— 
1,778,445. 
Process of Distilling Mineral Oil Under 


a High Vacuum. Arthur E. 
Mawr, Pa., assignor to Sun 
Philadelphia, Pa.—1,778,565. 

High-Compression-Motor Fuel. Philip 8S. 
Danner, Point Richmond, and John E. 
Muth, Berkeley, Calif., assignors to Stand- 
ard Oil Company of California, San Fran- 
cisco, Calif.—1,779,061. 

Piant for the Treatment of Hydrocarbons. 
Louis Bond Cherry, Louisville, Ky., as- 
signor, by mesne assignments, to C & C 
Developing Company, Kansas City, Mo.— 
1,779,356. 

Hydrocarbon-Oil Conversion. 
Dubbs, Wilmette, IIL, 
Oil Products 
1,779,465. 

Apparatus for Distilling 
Oils. Harry G. Schnetzler, 
assignor to Standard Oil 
ing, Ind.—1,779,918. 


Pew, Jr., Bryn 
Oil Company, 


Carbon P. 
assignor to Universal 
Company, Chicago, ILl.— 


Hydrocarbon 
Whiting, Ind., 
Company, Whit- 


Inorganic Processes 


Carl Miedbrodt, 
Germany.—1,777,444. 
Treatment of Phosphoric 
Acid. Charles F. Booth, Anniston, Ala., 
assignor, by mesne assignments, to Swann 
Research, Inc., Birmingham, Ala.—1,777,548. 

Process for the Purification of Alumin- 
ous Oxide. Jacob S. Masin, Anniston, Ala., 
assignor, by mesne assignments, to Swann 
Research, Inc., Birmingham, Ala.—1,777,- 
570. 

Smelting of Phosphatic 
Electric Furnace. 


Hydrogen Generator. 
Berlin-Rosenthal, 
Process tor the 


Material in an 
Warren R. Seyfried, 
Anniston, Ala., assignor, by mesne assign- 
ments, to Swann Research, Inc., Birming- 
ham, Ala.—1,777,582. 

Fertilizer with a Base of Phosphate and 
Sulphur. Baptistin Bodrero, Paris, France. 
—1,777,908 

Producing Alumina. Eduard Carl Mar- 
burg, deceased, Griesheim-on-the-Main, Ger- 
many, by Anna Marburg, administratrix, 
Griesheim-on-the-Main, Germany, assignor 
to I. G. Farbenindustrie Aktiengesellschaft, 
Frankfort, Germany.—1,778,083 

Production of Calcium-Aluminate Cements 
and Fertilizer Materials. Herbert H. Meyers, 
Pittsburgh, Pa., assignor to Armour Fer- 
tilizer Works, Chicago, Ill.—1,778,224. 

Process for Increasing the Potassium 
Salt Content of Distiller’s Waste. Karel 
Cuker, Tavikovice, Czechoslovakia. — 
1,778,381. 

Method of Improving 
Activated Bauxite 
Raymond C. 


the Properties of 
and Product Thereof. 
Benner, Niagara Falls, and 
Alfred Paul Thompson, Jackson Heights, 
N. Y., assignors to General Chemical Com- 
pany, New York, N. Y.—1,778,517. 

Device for Detecting Oxygen in Hydrogen. 
Gaylord W. Penney, Wilkinsburg, Pa., as- 
signor to Westinghouse Electric & Manu- 
facturing Company.—1,778,834. 

Pigment. Edward C. Holton, Olmsted 
Falls, Ohio, assignor to Sherwin-Williams 
Company, Cleveland, Ohio.—1,778,975. 

Method of Testing the Flammable Con- 
dition of a Mixture of Air or Oxygen with 
a Flammable Gas or Vapor. Norman J. 
Thompson, Wellesley Hills, Mass.—1,779,- 
569. 

Method of Separating Calcium and Mag- 
nesium Chlorides. Albert Kelvin Smith, 
Midland, Mich., and Carl F. Prutton, East 
Cleveland, Ohio, assignors to Dow Chemical 
Company, Midland, Mich.—1,780,098. 
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Hypochlorite Bleaching Composition. 
Lloyd T. Howells, Cleveland, Ohio, assignor 
to Electric Smelting & Aluminum Company, 
Cleveland, Ohio.—1,779,274. 


Organic Processes 

Apparatus for Separating and Recovering 
Vapors and Gases with Adsorbent Carbon. 
Oscar L. Barnebey, Columbus, Ohio, as- 
signor to American Solvent Recovery Cor- 
poration.—1,777,460. 

Process of Preparing Butadiene. Elmer 
K. Bolton, Wilmington, Del., and Frederick 
B. Downing, Carneys Point, 'N. J., assignors 
to E. I. du Pont de Nemours & Company, 
Wilmington, Del.—1,777,600. 

Treating of Animal-Skin Products. Anto- 
nio Ferretti, Milan, Italy, assignor to Societa 
Invenzioni Brevetti Anonima Torino, Turin, 
Italy.—1,777,831-9. 


Process for Manufacturing Benzol and 
Valuable Byproducts from Butane, Pro- 
pane, or Ethane, or Mixtures Thereof, 


Frank Porter, Ponca City, Okla., assignor, 


by mesne assignments, to Continental Oil 
Company, Ponca City, Okla.—1,777,894. 
Manufacture of Activated Carbon. Rich- 
ard Threlfall, Birmingham, England.— 
1,777,943. 
Process of Oxidizin Acetaldehyde to 


Acetic Acid. Sydney illiam Rowell and 
Herbert Sim Hirst, Norton-on-Tees, Eng- 
land, assignors to Imperial Chemical Indus- 
tries, Ltd., London, England.—1,778,511. 


Art of Treating Shale or the Like. Wil- 
liam Huntley Hampton, Portland, Ore. 
1,778,515. 

Gelignite and Gelatin Dynamite. toy 


Linden Hill, Wilmington, Del., 
Atlas Powder Company, 
—1,778,718. 

Bituminous Emulsion. George Samuel 
Hay, London, England, assignor, by mesne 
assignments, to Flintkote Roads, Inc., Bos- 
ton, Mass.—1,778,760. 

Process for the Production of Citric Acid 
by Fermentation. Franz Kanhiuser, Kaz- 
nejoy, near Pilzen, Czechoslovakia, assignor 
to Montan- und Industrial-Werke vormals 
Joh, Dav. Starck, Dolni Rvchnov, near 
Falknov, Czechoslovakia.—1,779,001. 

Desulphurization of Gas. Frederick W. 
Werner and Ernest T. Johnston, Joliet, Ill. 
—1,779,024. 

Art of Spray Drying Soap. 
Stevenson, Newton, and Ben B. 
mont, Mass., assignors to Arthur D. Little, 
Inc., Cambridge, Mass.—-1,779,516. 

Sprayed Soap Product. Earl P. 
son, Newton, and Ben B. Fogler, 
Mass., assignors to Arthur D. 
Cambridge, Mass.—1,779,517. 

Absorbent Material for Explosives and 


assignor to 
Wilmington, Del. 


Earl P. 
Fogler, Bel- 


Steven- 
Belmont, 
Little, Inc., 


Resulting Explosives. Herbert C. Bugbird, 
Richmond, N. Y.—1,779,530. 
Production of Acetone from Acetylene. 


Jerome Martin and Ignace J. Krchma, Terre 
Haute, Ind., assignors to Commercial Sol- 


vents Corporation, Terre Haute, Ind. 
1,779,676. 

Manufacture of Nitrostarch. Oscar Asa 
Pickett, Kenvil, N. J., assignor to Hercyles 
Powder Company, Wilmington, Del’ — 
1,779,825. 

Process 


of Neutralizing Washed Light 
Oil. Joseph Y 


: Lawton, Syracuse, N. 
assignor to 


Semet-Solvay Company, New 





Chemical Engineering Equipment 


Apparatus for Making Gas. Frederick 
Freeman, Providence, R. I.—1,777,301. 
Valve Mechanism. Lester M. Goldsmith, 
Highland Park, Pa.—1,777,303. 

Filtering Material. Henry Blumenberg, 
Jr., Los Angeles, Calif.—i,777,546. 

Method for Maintaining Uniformity in 
Composition —— of Dispersions or Emul- 
sions. Paul lein, Budapest, Hungary: 
Andrew Szegvari, Akron, Ohio, and Stephen 
Gotléb, Budapest, Hungary, assignors to 
American Anode, Inc., Akron, Ohio.— 
1,777,646, 

Material Feeding and Weighing Device. 


Cc 


Sidney Hausman, Arlington, N. J.— 
1,777,670. 

Bubble Cap for Gas and Liquid Contact 
Apparatus. Clive M. Alexander, New 
Orleans, La.—1i,777,869. 

Mixing Apparatus. James Peters, Ros- 


lyn Heights, N. Y., assignor to Turbo- 
Mixer Corporation, New York, N. Y. 

Chemical Loop Drier. Alpheus O. Hurx- 
thal, Philadelphia, Pa., assignor to Proctor 
& Schwartz, Inc., Philadelphia, Pa. 
1,777,972. 

Distillation Apparatus. David T. Wil- 
liams, Paterson, N. J.—1,778,177. 

Gas Scrubber. Arthur G. McKee, Cleve- 
land, Ohio.—1,778,426. 

Tunnel Kiln. Oscar L. 
bus, and Merritt B. 
Briggsdale, Ohio, by 
administratrix, 
747. 

Centrifugal Apparatus. Hubert M. Spross, 
Poughkeepsie. N. Y., assignor to Industrial 
Associates, Inc. New York, N. Y.— 


1,779,296. 


Barnebey, Colum- 
Cheney, deceased, 
Josephine B. Cheney, 
Briggsdale, Ohio.—1,778,- 
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Strong Technical Program 
For New Orleans Meeting 


YDROGENATION, natural gas, 

pulp and paper, petroleum, and 
sugar are some of the industries to be 
featured in the technical program at the 
winter meeting of the American Insti- 
tute of Chemical Engineers, to be held 
in New Orleans, Dec. 8-10. Under the 
chairmanship of R. T. Haslam, of the 
Standard Oil Development Company, 
the program committee has announced 
a preliminary schedule that includes the 
following papers: “Application of Hy- 
drogenation in Oil Refining,” by M. W. 
Boyer, director of research, Standard 
Oil Company of Louisiana; “The Uses 
of Hydrogen in the Chemical Industry,” 
by Carlton Ellis, consulting chemical 
engineer; “Ammonia as a Source of 
Hydrogen and Nitrogen,” by J. F. T. 
Berliner and George W. Burke, of the 
Du Pont Ammonia Corporation ; “Long- 
Distance Transportation of Natural 
Gas,” by Edward G. Hill and George 
I. Rhodes, of Ford, Bacon & Davis; 
“Temperature - Vapor Pressure Rela- 
tionships of Petroleum Products,” by 
S. D. Turner and J. E. Pollock, of 
the Humble Oil & Refining Company ; 
“Sodium Metasilicate as an Industrial 
Atkali,” by J. G. Vail, of the Philadel- 
phia Quartz Company ; “Exploded Wood 
for Insulating and Structural Materials,” 
by Robert M. Boehm, of the Masonite 
Corporation; “Aluminum Chloride and 
the Friedel-Crafts Reaction,” by P. H. 
Groggins, Color Laboratory, U. S. De- 
partment of Agriculture; “Mixing of 
Gases for Reaction,” by T. H. Chilton 
and R. P. Genereaux, of E. I. Du Pont 
De Nemours & Company; “Celotex—Its 
Manufacture and Uses,” by E. C. 
Lathrop, Celotex Company; “Some En- 
gineering Features of the Naval Stores 
Industry,” by Croswell and Rockwell, of 
the Hercules Powder Company ; “Chemi- 
cal Engineering Advances in the Cane 
Sugar Industry,” by George P. Meade, 
Colonial Sugars Company; “Deveiop- 
ment of Paper Manufacture From 
Southern Pine,” by R. H.- Stevens, 
Bogalusa Paper Company. 

Prof. C. S. Williamson, Jr., of Tulane 
University, general chairman, assisted 
by the members of the local committee, 
have completed arrangements for the 
social and industrial features of the con- 
vention, which will have its headquarters 
at the Hotel Roosevelt. The industrial 
excursion will take the party by bus 
along the Teche, through the romantic 
parts of Louisiana, and show them many 
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of the industrial possibilities of that in- 
teresting part of the country. It is 
probable that visits will be made to salt 
mines, a sugar house, rice mill, oil 
fields, an oil refinery, a super power 
plant, and possibly the sulphur mines of 
the Gulf Coast. 


* 
New Alkali Plant 
For South 


HE Pittsburgh Plate Glass Com- 

pany announces an alliance with the 
American Cyanamid Company, for the 
development of certain chemical products 
now manufactured by them separately. 
These companies are not competitive in 
the manufacture of these products, but 
the Cyanamid company and its sub- 
sidiaries, as well as the Pittsburgh Plate 
Glass Company, are large consumers of 
soda ash and caustic soda, which the 
latter company now produces. The 
arrangement involves, among other 
things, the erection jointly by the two 
principal companies of a new soda ash 
and caustic soda plant on tidewater in 
the South, where raw materials are 
available at low costs. Pending the con- 
struction of the new soda ash plant 
Pittsburgh Plate Glass Company and 
Cyanamid company and its subsidiaries 
will obtain their requirements of alkalis 
from the Columbia Chemical Division 
of the Pittsburgh Plate Glass Company, 
located at Barberton, Ohio. 


“ 
Manganese Producers 


Seek Embargo 


OMESTIC producers of manganese, 

through the American Manganese 
Producers’ Association, have lodged a 
petition with the Treasury Department 
seeking an embargo on importations of 
manganese from Russia. 

The petition states that an alliance 
has been formed between the American 
Iron and Steel Institute and Soviet 
Russia which is “stifling and throttling” 
the development of domestic manganese. 

The brief contends that it costs $23.75 
to deliver a ton of manganese ore from 
Russia to United States Atlantic ports 
without the tariff duty and that this ore 
is sold at $12.50 per ton in order to 
break down the American industry. “This 
dumping has paralyzed the American 
manganese industry, suspending plant 
operations and construction, and caused 
further unemployment,” the brief con- 
cluded. 





As 


Dr. Frolich Receives 
Grasselli Medal 


HE Grasselli Medal was awarded 

to Dr. Per K. Frolich, of the 
Standard Oil Development Company, at 
a joint meeting of the Society of Chemi- 
cal Industry, the American Chemical 
Society, the American Electrochemical 
Society, and Société de Chimie Indus- 
trielle on Nov. 7, 1930. Prof. D. V. 
Jackson, Columbia University, presided 
at the meeting and Prof. W. K. Lewis, 
Massachusetts Institute of Technology, 
made the presentation address. 

The medalist addressed the members 
on “Pressure as a Tool in the Chemical 
Industry of the Future.” In pressure, 
he said, the chemist has discovered a 
tool with which he is now rapidly open- 
ing up a new field of industrial activity. 
As a means of short-cutting the tradi- 
tional step-by-step methods of organic 
chemistry, pressure seems to offer re- 
markable opportunities. The ancient 
barrier between aliphatic and aromatic 
chemistry has been broken down by 
pressure. This being so, the chemist is 
justified in concluding that the chemical 
industry of the future will have other 
sources than coal tar from which to 
obtain its raw materials for dyestuffs 
and numerous other aromatic derivatives. 

There is no chemical reason why dye- 
stuffs should not be produced out of the 
abundant supply of natural water gas 
by building them up through the addi- 
tion of hydrogen under high pressure. 
In the same manner, we should be able 
to produce synthetic fats and protein 
from water gas and it should also be 
possible to produce a synthetic material 
much closer to silk than rayon by the 
same building up process, according to 
Dr. Frolich. * 


Permutit Loses Suit 
Involving Patent 


HE Circuit Court of Appeals has 

handed down a decision in the case 
of the Permutit Company against the 
Graver Corporation in which the decree 
of the District Court for the Northern 
District of Illinois was affirmed. In 
the District Court the Permutit.Com- 
pany charged infringement of claims 
1 and 5 of the Gans patent covering an 
apparatus “for softening of water.” 
The District Court dismissed the case 
on the ground that the claims were in- 
valid. The case was appealed, and the 
decision of the lower court was sustained. 
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Technical Committees of 
M.C.A. Meet in New York 


even of the important technical 
committees of the Manufacturing 
Chemists’ Association met in New York 
during the week of Nov. 10 at sessions 
called by Warren N. Watson, executive 
secretary. The carboy committee, under 
the chairmanship of M. F. Crass, of 
the Grasselli Chemical Company, Cleve- 
land, Ohio, has continued its work on 
standardization, which has resulted in 
the abandonment of all except three 
standard types of carboys. Studies have 
been made of gaskets, methods of 
closure, and the design of a new type of 
box to reduce breakage in transit. 

The drum committee, under T. P. 
Callahan, of the Merrimac Chemical 
Company, chairman, has continued its 
tests on the use of new alloys and 
aluminum, studying not only types and 
materials of construction but also 
methods of closure, welding, etc. The 
committee on poisonous articles and 
miscellaneous packages, also under the 
chairmanship of Mr. Crass, has studied 
the question of standardizing toxicity 
tests, and has worked co-operatively 
with other agencies in the development 
of single-trip containers and _ special 
barrels for certain chemical products. 
The final meeting was that of the traffic 
committee, of which H. W. MacArthur, 
U. S. Industrial Alcohol Company, is 
the acting chairman. The work of this 
committee is also closely allied with 
that of other agencies of the govern- 
ment and railways. 


og 


Reeser Re-elected Head 
Of Oil Institute 


A‘ THE annual meeting of the Ameri- 
can Petroleum Institute held in 
Chicago last week, E. B. Reeser, presi- 
dent of the Barnsdall Corporation, was 
re-elected president of the institute. 
Other officers elected are: Robert R. 
Penn, vice-president for production; 
R. C. Holmes, vice-president for refin- 
ing; and E. G. Seubert, vice-president 
for marketing. The following were re- 
elected: W. R. Boyd, Jr., executive 
vice-president; A. L. Beaty, treasurer ; 
and Lacey Walker, secretary and assist- 
ant treasurer. L. P. St. Clair was re- 
elected vice-president at large. 

Directors of the institute approved 
plans for mid-year meetings of the pro- 
ducing, refining, and marketing divi- 
sions, due to growing congestion at 
annual meetings. 

Mechanical aspects of eliminating 
waste in the production of oil, together 
with a discussion of the unit system of 
controlling output, engaged the atten- 
tion Wednesday of institute members. 


* 
New Ammonia Plant 
In Germany 


REPORT to the Department of 
Commerce states that Gewerkschaft 
Ewald, of Herten, Westphalia, has com- 
pleted the second of the three synthetic 


ammonia units proposed to operate an 
American process. Each of these units 
is accorded a production quota within 
the German nitrogen syndicate of 11,250 
metric tons of nitrogen annually. Thus, 
the oversaturated German nitrogen mar- 
ket admits another producer from the 
Ruhr district operating a hydrogen sep- 
aration from coke-oven gas; the other 
two are the I. G. Mont-Cenis plant and 
the Ruhrchemie A. G. Still another, 
outside the nitrogen syndicate, is the 
Gewerkschaft Victor. 
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Large Number of Exhibits 
For Power Show 


RRANGEMENTS have been prac- 

tically completed for the holding 
of the Ninth National Exposition of 
Power and Mechanical Engineering 
at Grand Central Palace, New York, 
during the week beginning Dec. 1. 
More than 400 exhibitors will display 
their products at the exposition and 
it is announced that a surprisingly 
large number of new products will be 
on view. 

One of the most interesting of recent 
developments has been the stride that 
welding is making in the power plant 
field. Already buildings that were for- 
merly riveted are silently welded. More 
and more welding is coming into use 
in power plant work. It began some 
years ago with the welding of the fins 
in connection with some types of water 
wall furnaces and is now expanding 
and interest is growing until it has 
been freely predicted that welding will 
be eventually used in all types of boiler 
construction. One exhibitor has ar- 
ranged to show three new types of 
welding machines. Exhibits of machine 
tools will include automatons which 
respond in action to the pressure of 


a button. 
a 


Alpha Chi Sigma Members 
Hold Dinner 


HE Alpha Chi Sigma dinner at 

the fall meeting of the American 
Chemical Society was attended by one 
hundred and twenty members of the 
fraternity. H. E. Wiedemann, con- 
sulting chemist, St. Louis, and a na- 
tional vice-president of the organiza- 
tion, served as toastmaster. Among 
the various speakers were the national 
president, Charles A. Mann, head of 
the chemical engineering department, 
University of Minnesota; M. C. Jewett, 
Procter & Gamble, and secretary of the 
Cincinnati professional chapter; Harry 
A. Curtis, National Research Council 
and fraternity historian; Gunnar Carl- 
son, president of Alpha Delta, the 
local chapter at the University of Cin- 
cinnati; E. F. Farnau, professor of 
chemistry, University of Cincinnati; 
H. B. Stevenson, Procter & Gamble, 
and associate editor of The Hexagon 
of Alpha Chi Sigma; and Dr. E. K. 
Rideal, of Oxford University, Cam- 
bridge, England. 
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New Research Building 
For M. I. T. 


LANS for a new building with 

unusual provisions for fundamental 
research and advanced instruction in 
physics and chemistry at the Massachu- 
setts Institute of Technology are now 
being prepared, and construction will be 
started before winter. 

Funds for starting the building, which 
will join two wings of the present build- 
ings on the east side of the main tech- 
nology educational group, are available 
from the gift of $2,500,000 donated by 
George Eastman in 1916. 

The new structure will be over 300. ft. 
long, 60 ft. wide, and will contain four 
stories and basement. It will include a 
well-equipped shop for the construction 
and maintenance of the delicate instru- 
ments used in research, a _ spacious 
lecture room, and a joint library and 
reading room for the use of the staff 
and students in physics and chemistry. 

In addition to the proposed physics 
and chemistry building, plans for a 
cryogenic laboratory for fundamental 
studies in the science of low tempera- 
tures are under consideration. 


og 


S. W. Stratton Heads 
Textile Research 


T the first annual meeting of the 
United States Institute for Tex- 
tile Research, held in New York Nov. 
6, permanent organization for funda- 
mental research in the textile industry 
was effected. The institute has been 
functioning since July as a preliminary 
of 24 directors who were designated 
for organization work by an equal 
number of associations. Dr. Samuel 
W. Stratton has been elected president, 
and other officers include H. R. Fitz- 
gerald, T. T. Clark, Albert F. Bemis, 
E. A. Clements, W. R. Blum, H. V. 
R. Scheel, vice-presidents; E. N. Hood, 
treasurer; and Charles H. Clark, per- 
manent secretary. ° 


Soap Production Increased 
Last Year 


ALUED at factory prices, soap 
shipped or delivered last year by 
manufacturers engaged primarily in such 
production amounted to $258,815,408, an 
increase of 6.5 per cent as compared 
with $242,927,457 reported for 1927. 
This information is contained in a 
preliminary report which shows that the 
total for 1929 is made up as follows: 
Hard soaps (not including granulated 
and powdered soaps), 2,188,613,984 Ib., 
valued at $194,451,512; granulated and 
powdered soap, 288,409,786 Ib., $29,- 
219,665; soap powders (including com- 
modities reported as cleansing powders, 
washing powders, etc.), 452,723,389 Ib., 
$25,622,421; liquid soap, 20,851,475 Ib., 
$1,522,716; soft soap, 63,741,783 Ib., 
$3,056,078; paste soap, 41,170,425 Ib., 
$3,127,994; special soap articles and soap 
stock or soap base, $1,815,022. 
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NEWS FROM WASHINGTON 


By Paul Wooton 


Washington Correspondent of Chem. & Met. 


REFERENTIAL consideration will 

be given by the Tariff Commission 

to requests from Congress for 
flexible tariff investigations, but this 
policy, according to H. P. Fletcher, the 
chairman, will not be carried to the 
point of ignoring applications that are 
of broad public interest filed by private 
parties seeking adjustment in rates of 
duty. The Commission recognizes that 
if the petitions of private industry are 
not acted upon, manufacturers and im- 
porters will turn to Congress with de- 
mands that the Commission be in- 
structed to pursue investigations which 
they desire to have made. 

In mapping out its program the Com- 
mission has given preference to investi- 
gations ordered by Congress, not only 
because of their large number but be- 
cause most of the “spade work” in these 
investigations already has been com- 
pleted. During the time that the tariff 
bill was in process of enactment the 
Commission did little else than compile 
information for the use of Congress in 
framing the measure. All of this data 
is available in carrying forward now the 
specific investigations in flexible tariff 
proceedings. 

The reorganized Commission has suc- 
ceeded in speeding up greatly the oper- 
ation of the flexible tariff machinery in 
the two months that it has been in office. 
The cases before the Commission have 
been parceled out among its members 
and each is responsible for pressing for- 
ward as rapidly as possible those which 
have been assigned to him. Hearings 
held on ultramarine blue and several 
other commodities have been short and 
to the point. Much of the tedious delay 
which occurred in the past has been 
eliminated along with the preliminary 
statement of information formerly 
issued by the Commission. 


HE hearing on ultramarine blue, 
Nov. 6, came up on a Senate resolu- 
tion offered by Senator Copeland, of 
New York, acting on behalf of im- 
porters desiring a reduction in duty that 
on blues valued at 10 cents a pound and 
more was raised from 3 cents to 4 cents 
a pound in the new act. The importers 
were represented by G. M. Samuelson, 
foreign sales representative of Reckitts 
& Sons, Ltd., London; William R. 
Knott, manager of Reckitts, Ltd., 
Rochester, N. Y.; and H. G. Doggett, 
of Stanley Doggett, Inc., New York, 
importer of Reckitts’ ultramarine blue. 
The importers argued that the in- 
crease in duty is not justified, because 
imports amount to little more than 10 
per cent of consumption and are not in- 
creasing, while domestic production in- 
creased and the domestic industry flour- 
ished under the old rate of duty. They 
informed the Commission that since 
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1925, the year of largest imports, the 
domestic price of the domestic prod- 
uct has declined 5 or 6 cents a pound, 
while the invoice value of imported 
ultramarine decreased by slightly more 
than 1 cents a pound. Mr. Samuelson 
stated that domestic ultramarine con- 
stantly undersells the product of 
Reckitts, Ltd., in this market, and, 
denying that his firm can dispose of 
low grades in foreign markets, said that 
two American brands of blueing under- 
sell his brand in Central America. 

Domestic manufacturers, represented 
at the hearing by Eugene Merz, presi- 
dent of Heller & Merz, Newark, N. J., 
and C. T. Frick, president of the 
Standard Ultramarine Co., Huntington, 
W. Va., insisted that the increased duty 
is not sufficient to protect them from the 
low-labor-cost competition of England, 
Belgium, France, and Germany. De- 
claring that imports are confined to the 
higher grades, Mr. Merz argued that in 
computing domestic costs for compari- 
son with foreign costs, the Commission 
should not include the cost of byproduct 
blue, which is sold below cost of pro- 
duction. He also argued that if invoice 
values are taken as evidence of the cost 
of imported ultramarine blue, a deduc- 
tion should be made for the element of 
profit in the absence of dumping. A fair 
estimate of such profit, said Mr. Merz, 
would be 10 per cent. The manufac- 
turers stated that they had submitted 
confidential cost data to the Commission 
prior to the hearing. 

New York was named by the manu- 
facturers as the principal competing 
market, but this was disputed by the im- 
porters. Mr. Samuelson stated only one- 
third of the sales of his firm are made 
in that territory. Official records show 
that imports of ultramarine blue 
amounted in 1929 to 683,149 Ib., valued 
at $81,282, and that imports to June 17 
this year, the date the new tariff became 
effective, amounted to 485,529 Ib., 
valued at $57,394. Domestic production 
in 1927, the latest year for which a re- 
port is available, amounted to 8,347,- 
893 Ib., valued at $1,187,035. 


EVERAL members of Commissioner 

Doran’s advisory council met in 
Washington Nov. 7 to consider the 
recommendations made by the alcohol- 
using trades with reference to the re- 
vision of the regulations affecting com- 
mercial requirements. Objections sub- 
mitted by the trades center principally 
upon provisions in the tentative draft 
of the regulations that, in their opinion, 
would tend to hamper efficient operation 
of their plants by imposing needlessly 
restrictive conditions incident to the is- 
suance and renewal of permits. The 
meeting was preliminary to a final meet- 
ing of the entire membership of the 





advisory council on industrial alcohol 
to be held later in the month, and was 
attended by Commissioner Doran, 
James P. McGovern, of Washington; 
Harrison E. Howe, of Washington, 
representing the American Chemical 
Society; H. S. Chatfield, of New York, 
president of the National Oil, Paint & 
Varnish Association; S. C. Henry, of 
Chicago, secretary of the National As- 
sociation of Retail Druggists; Charles 
L. Reese, of Wilmington; and Warren 
N. Watson, of Washington, represent- 
ing the Manufacturing Chemists’ Asso- 
ciation. 


ROTESTS having proved unavail- 

ing, the standing committee of in- 
dustries which have held trade-practice 
conferences under the Federal Trade 
Commission’s auspices, have selected 
three attorneys to appear before the 
Commission and specify wherein the 
revision made in their codes by the 
Commission is not required to bring 
them into conformity with the anti- 
trust laws. The hearing before the 
Commission probably will be held dur- 
ing the week of Nov. 17. 

The Commission has extended the 
time within which industries may file 
objections to the changes purposed in 
their codes. If the Commission stands 
pat on the modifications tentatively 
adopted, the prospect is that several 
industries will abandon further attempts 
to do business with the Commission. 

Louis E. Flye, Boston, general coun- 
sel of the National Plumbing and 
Heating Institute, Chicago; E. Barnett 
Prettyman, Washington, D. C., attor- 
ney; and Sol A. Herzog, New York 
attorney, were selected at a meeting 
Nov. 5 of the standing committee to 
present to the Commission the argu- 
ments of the Congress of Industries in 
opposition to the proposed revision of 


trade-practice conference rules. The 
legal battery of the Congress met 
Nov. 7 under the chairmanship of 


Abram F. Myers, former member of the 
Commission, to prepare for what is 
likely to be the final attempt to prevail 
upon the Commission to continue to 
co-operate with industry by retaining 
rules that are of practical value. 

In accordance with a_ resolution 
adopted by the Congress of Industries 
at a meeting in Niagara Falls, Ont., in 
September, the standing committee ap- 
pointed Nov. 5 a subcommittee to draft 
a plan for permanent organization of 
industries that have held trade-practice 
conferences. The members of this 
committee are Paul A. Fishback, secre- 
tary of the National Food Brokers’ 
Association, Indianapolis, chairman; 
Howard P. Beckett, commissioner of 
the National Paper Box Manufacturers’ 
Association, Philadelphia; and Charles 
J. Brand, executive secretary of the 
National Fertilizer Association, Wash- 
ington, D. C. F. -W. Swanson, com- 
missioner of the National Plumbing 
and Heating Institute, the chairman of 
the standing committee, and Max 
Burger, secretary of the standing com- 
mittee, are ex-officio members of the 
subcommittee on organization. 
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British Chemical Companies Show 


Declining Profits 


Silica Gel Subject of Controversy 
Over Patent Rights 


From Our London Correspondent 


beginning to feel the effects of the 
previous months of commercial 
and political depression and uncertainty, 
and if, as seems possible, there should 
be an upward trend in the new year, the 
chemical industry will be subject to a 
similar time lag. The annual reports 
of chemical concerns, including I.C.I, 
may therefore be of a less satisfactory 
nature, although dividends should not as 
yet be materially affected. The depres- 
sion in the nitrate industry has naturally 
affected I.C.I. shares and the Billingham 
factory is hardly likely to be working at 
any material rate of profit. Other de- 
velopments at Billingham, in regard to 
which an announcement may be ex- 
pected in the new year, may prove to be 
of a most encouraging nature, and 
speaking generally it may be said that 
there is no reason to lose confidence in 
the present status or future progress of 
this British chemical organization. 
Formation of a non-party “Council of 
Industry,” consisting of business men, 
shows that industry has come to the 
conclusion that a continuance of the 
policy on non-interference with the poli- 
ticians may be dangerous if persisted 
in. The chemical industry is represented 
by Lord Melchett and Sir Harry 
McGowan, of I.C.I.; Dr. Henry Drey- 
fus, of British Celanese; P. M. Stewart, 
of the Cement Company; and Mr. Rob- 
son, of Messrs. Pinchin-Johnson, the 
paint manufacturers. 


sk CHEMICAL industry is now 


fb a history of companies established 
for developing new inventions or 
processes during the last two years has 
been particularly unfortunate and is 
generally ascribed to lack of care in 
seeking competent advice or making 
proper investigations. Many of these 
companies have been mentioned in these 
notes, and some acquired processes for 
which patents had not even been granted 
or else the patents are still in the de- 
velopment stage; according to the avail- 
able statistics the total issued capital 
of 58 of these companies amounted to 
some seventy-five million dollars with 
estimated profits exceeding twenty-five 
million dollars. 

More than half of these companies are 
already in liquidation or in trouble and 
probably 90 per cent of the capital of all 
of them has been lost. Obviously, the 
recent depression cannot be the sole 
cause. An interesting example is that 
of Brownlac, Ltd., formed to manufac- 
ture a synthetic shellac under a secret 
process. It was only this month that a 
decision was made to obtain an inde- 
pendent report and investigation, which 


resulted in a recommendation to aban- 
don further work, and the statement that 
the product had little more value as a 
substitute for shellac than common 
American rosin. 

Considerable interest has been shown 
in recent advertisements published by 
Silica Gel, Ltd., and the Kestner Evapo- 
rator Company, who are the agents for 
the Silica Gel manufactured in this 
country by Joseph Crosfield & Sons, 
Ltd., who are part of the Lever group. 
Silica Gel, Ltd., published a formidable 
list of patents, together with a warning 
against the unauthorized use of any of 
the inventions concerned. The reply was 
a statement that Silica Gel was manu- 
factured in England 40 years ago by the 
Dee Chemical Company, which was sub- 
sequently taken over by Crosfields, and 
that the latter would indemnify all users 
against any action taken against them 
by Silica Gel, Ltd., in respect of the Gel 
manufactured and marketed by Cros- 
fields. It seems unlikely that there will 
be any active conflict and probably the 
respective patents and methods de- 
veloped by the two parties will be 
exploited as before and without neces- 
sarily infringing each other, particularly 
as there are material differences in the 
results obtained and methods used. 


DESCRIPTION of the new indus- 

trial solvents plant of the Distillers 
Company recently completed near Hull, 
will be found in the Chemical Age, Lon- 
don, of Sept. 27. Starting from molasses 
and based upon the large-scale manufac- 
ture of industrial alcohol, this factory 
is now producing butanol, acetic acid, 
and acetone as the starting point of 
a range of industrial solvents for present 
and future requirements. It is also re- 
ported that a dry-ice plant has recently 
been started up for testing the possible 
market in the shipping industry. 

The rayon industry is still depressed 
and a number of works are closed down, 
while others are likely to go into liquida- 
tion. Ernest Wall, in addressing the 
annual meeting of the North British 
Artificial Silk Company, Ltd., dealt very 
effectively with the present position of 
underconsumption in Europe, and urged 
that propaganda on the American scale 
for developing the uses of rayon, might 
have and could still save the situation. 

The “Chemistry House” project has 
been advanced another stage by the 
registration of the “Association of 
Scientific and Technical Institutions.” 
A banquet is to be held at the Guildhall 
on Nov. 13, when the Prince of Wales 
will preside, and the financial and other 
details will be outlined. It remains to 
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be seen whether a new building on the 
site provisionally reserved in West- 
minster will prove acceptable. 

The large nitrogen producers in 
Europe have for some time been able to 
secure more favorable sales for sulphate 
of ammonia in large crystals, these being 
readily obtained when gypsum or anhy- 
drite is used to supply the sulphuric acid 
radical. Others having devised means 
of doing this or going one better with 
byproduct or synthetic ammonia based 
on coal carbonization, it remains to be 
seen whether the farmers will remain 
faithful to the ideas inculcated by the 
propaganda which originated with the 
authors of the “Indanthrene Legend.” 
This latter took advantage of trade- 
mark facilities to foster the idea that 
only those anthraquinone vat dyestuffs 
sold under the trade name of “Indan- 
thren” were really fast. 

The death of Lord Brotherton, this 
year’s Messel medallist, came as a shock 
to his many friends and admirers, who 
looked forward to many years of sym- 
pathetic and constructive activity. 


% 


Important Change Made 
In Phosphate Tests 


MMONIATED superphosphate con- 

tains more or less apparently “avail- 
able P,O,” according to the method of 
analysis used. Consequently the Asso- 
ciation of Official Agricultural Chemists 
found it necessary at its meeting in 
Washington during October tentatively 
to change the “official” test procedure 
so that the results of analyses will con- 
form with the practical usefulness of 
the phosphate as plant food. 

Formerly the standard test was made 
with a two-gram sample to determine 
the available P,O,. That test procedure, 
which was developed for simple super- 
phosphates, gives correct indications for 
such material, but dees not indicate fully 
the real availability of the P,O, in 
ammoniated superphosphate containing 
considerable ammonia or in other basic 
goods. Hence the association debated 
at length the extent to which the pro- 
cedure should be changed in order 
accurately to appraise these new forms 
of phosphatic fertilizers. 

The new test procedure tentatively 
adopted provides for use of a one-gram 
sample, digested at 65 deg. C. for one 
hour (formerly 30 minutes) in 100 c.c. 
of neutral ammonium citrate solution of 
standard strength. The modified pro- 
cedure appears to indicate correctly the 
real availability as a plant food of the 
various types of phosphate present in 
the new forms of fertilizer, at least up 
to goods containing as much as 4 per 
cent nitrogen added during ammonia- 
tion. There was no provision made for 
further modification of the procedure 
for higher concentration goods, even 
though some persons present felt that 
the new procedure is not quite adequate 
to accommodate all such materials. The 
new procedure, therefore, becomes the 
same for all grades of ammoniated 
goods, regardless of the nitrogen or 
phosphate content. 
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French Naval Stores Industry Asks 


Government Protection 


Competition of Mineral Spirits Affects 
Sales of Turpentine 


From Our Paris Correspondent 


ation is excellent, the French stock 

exchange is dull and most indus- 
trial shares have declined, chemical 
trade shares, for instance, being 40 per 
cent lower in 1930 than in 1929. It 
also appears that when the franc was 
stabilized in France years ago at one- 
fifth of its prewar value, the shares of 
some industrial concerns receded in 
value drastically, the result being that 
today some of them are even below their 
real worth. 

The economic situation of other Euro- 
pean countries also influences the 
French market; in 1930 French imports 
have been 10 per cent lower than in 
1929 and French exports 12 per cent 
lower, making a total difference of nine 
billion francs for the first nine months 
of 1930. 

There are no unemployed in France, 
in spite of the general slump in business ; 
foreign labor is even extensively used in 
the mining, metallurgical, and chemical 
industries. While all French industries 
are operating, some of them do so only 
to keep up stocks and prevent the emi- 
gration of skilled labor, as in the textile 
industry, for instance. 

On the other hand, money is no longer 
scarce and financial support is easily 
found. Industrial concerns instead of 
paying 6 per cent and even 7 per cent 
interest on capital invested, now pay 44 
per cent. Big firms thus realize a 
notable economy, which partly compen- 
sates for the present decrease in profits 
due to the general uneasiness in 
business. 


WE think it pertinent to mention 
the strenuous efforts made by the 


League of Nations at Geneva to stop the 
present inter-European tariff war. A 
truce is contemplated, but unfortunately 
it seems that this truce will not be 
effected, as all nations have become 
ultra-protectionists since the war in 
order to protect some of their new home 
industries; the coloring matters indus- 
try, for instance. Some of these war- 
born industries thrive only because pro- 
hibitive custom tariffs protect them and 
special agreements are drawn between 
home producers and home consumers. 
Recently prohibitive taxes on foreign 
wines were established in France in 
order to protect French wine growers. 
Spain, one of the main shipners of for- 
eign wines into France, retaliated by 
taking drastic measures against all im- 
ported manufactured French goods— 
especially tires, motor cars and chemical 
products. A Franco-Spanish agreement 
has been made in order to stop this 
tariff war between the two countries. 


A ition is ex France’s financial situ- 
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A general European custom tariff 
truce is undoubtedly advisable, but it 
seems practically impossible to realize 
without injuring private interests. On 
the other hand, the sales prices of agri- 
cultural products are far too irregular 
to be adequately protected. The follow- 
ing instance is a striking example: In 
1929 the grape gathering in France was 
superabundant and wine became far too 
cheap to be remunerative. Wine grow- 
ers who have influential representatives 
in the Chamber of Deputies asked gov- 
ernmental help. At their instance four 
million hectolitres of wine were bought 
by the state for distillation purposes. 
(It should be remembered that in 
France all imported petrol must be 
diluted with 10 per cent of pure French 
industrial alcohol, a somewhat drastic 
measure, which, however, makes all 
motor car owners give an unwilling but 
helpful hand to French farmers.) 

Since the purchase of wine by the 
state another grape gathering has been 
made in France—a most unsatisfactory 
one, as the weather was very unfavor- 
able last summer. The prices of wine 
went up suddenly, and today wine grow- 
ers find the state’s help most expensive, 
as they would certainly sell at a far 
more remunerative price to wine 
merchants. 


HE wine growers’ call for govern- 

mental assistance is not the only 
one of its kind, rosin gatheting foresters 
of the Landes districts also having asked 
officiai help against white spirit im- 
porters. White spirit is a cheap substi- 
tute for turpentine, hence the claims of 
the rosin-producing districts. More- 
over, the Landes foresters not only ask 
for higher custom duties on all im- 
ported white spirits but they also ask 
that turpentine should be exclusively 
used in all governmental buildings and 
workshops. 

Last summer being a very rainy one 
French vineyards suffered from mildew 
and black rot, though this was partly 
offset by repeated sprinkling of sul- 
phate of copper (in 1930 up to seven 
sprinklings were made). Two chemical 
engineers, Messrs. Truffaut and Pastak 
recommended the use of special color- 
ing matters with a diluting and pulveriz- 
ing agent. The results obtained, it ap- 
pears, have not reached all expectations 
and the usual sprinkling of vineyards 
with sulphate of copper is still pre- 
ferred. More favorable results, how- 
ever, have been obtained on other plants. 
Malachite green and brilliant green 
prove efficient against Penicilium glau- 
cum and trypaflavine destroys mildew. 
As may be seen, the solution of this 





problem is not easy, as the price of col- 
oring matters remains high while min- 
eral products such as sulphate of cop- 
per and sulphur are cheap. 


* 
Solvents Discussed by 
Health Association 


T THE annual meeting of the 

American Public Health Associa- 
tion, held at Fort Worth, Texas, during 
the closing week of October, the com- 
mittee on volatile solvents submitted a 
report on the health hazards presented 
in the use of these materials. This 
committee made its first report at the 
1928 meeting. It has worked under the 
chairmanship of Dr. Elizabeth B. 
Bricker, chief of Hygiene and Sanita- 
tion Section, Department of Labor and 
Industry, Harrisburg, Pa. The purpose 
of this committee is to study the toxic 
qualities of new solvents and to record 
developments in the use of the older 
solvents. 

The newer solvents discussed in the 
current report included ethylene di- 
chloride, ethyl benzene, cellosolve, and 
dioxan. The report stated that no case 
records have been found in the litera- 
ture describing the effects of these com- 
pounds on the workers handling them. 

Among the older solvents touched on 
in the report were: acetone, benzine, 
carbon disulphide, chlor compounds, 
diacetone alcohol, furfural, and benzol. 

Considerable attention also was given 
to methanol, because of increased pro- 
duction and lowering of prices. The 
report stated: “There are said to be 
three great advantages possessed by 
synthetic methanol as compared with 
denatured alcohol: it has a pleasant 
odor, since no ill smelling denaturants 
have been added to it; it is not hedged 
about by- legal restrictions; and it is 
cheap. To the industrial toxicologist 
these are, of course, all serious disad- 
vantages, and to them must be added 
the use of the term ‘Methanol,’ which 
is quite unfamiliar to the ordinary man, 
while the old terms ‘wood’ and ‘methyl’ 
alcohol are associated im his mind with 


danger.” 
“ 


Dr. Taylor Will Address 
New Jersey Chemists 


HE North Jersey section of the 

American Chemical Society will 
meet at the Hotel Winfield Scott, Eliza- 
beth, N. J., at 2 p.m. Saturday, Dec. 13. 
Dr. Hugh S. Taylor will address the 
section on “Catalytic Reactions in 
Aliphatic Organic Chemistry.” At the 
conclusion of the address buses will 
take members to the Bayway Refinery, 
where they will visit the technical 
service, research, and motor laborato- 
ries, They will then return to the 
hotel, where an informal dinner will 
be served at 6:30 p.m. Two addresses 
will follow the dinner, the first by 
Warren K. Lewis, on the “Thermal 
Properties of the Higher Hydrocar- 
bons,” and the second by R. P. Russell, 
on “Hydrogenation of Oils.” 
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German Chemical Industry Reflects 


General Depression 


Unemployment Increased Recently Among 
Organized Chemical Labor 


From Our Berlin Correspondent 


N:* REPORT on German industry 


would be complete at the present 

time without attention to and in- 
formation on the general economic de- 
pression, with its several exceptions. An 
indication of this condition is the large 
increase in curtailed working hours. In 
September, 16.5 per cent of the organ- 
ized chemical labor was completely un- 
employed and 19 per cent worked on 
reduced schedules. At the same time in 
the prior year only 6.4 per cent were 
completely unemployed, while only 5.8 
per cent had reduced hours. This in- 
crease has been particularly great in 
the last few months; at the beginning 
of August the curtailed employment was 
only 13.9 per cent, against 19 per cent 
a month later. The economic strain has 
been aggravated by the large metal 
workers’ strike, which involved 126,000 
workers and the ultimate effects of 
which cannot yet be calculated. 

The difficulties of the metal industry 
were emphasized by F. Warlimont, 
Hamburg, at a recent session of German 
mining engineers. The low price of 
metals is a particular handicap to com- 
panies with their own mines, but the 
companies working on loaned mines 
also are suffering severely. The zinc 
smelters are hard pressed by foreign 
competition, such as Belgium and 
France, where labor and other costs are 
much lower. The waste and tailings in 
copper refining also cannot be satisfac- 
torily exploited. Aluminum alone has 
been spared a reduction in price, thanks 
to the European aluminum cartel, al- 
though sales difficulties are beginning 
to assume dangerous proportions. 

Coking had to be somewhat curtailed 
in western Germany because of the tar 
market; briquetting caused a slight im- 
provement in tar consumption this fall, 
but the weather has reduced the road tar 
consumption. Foreign bitumen proc- 
essed in great quantities in German fac- 
tories offers strong competition to the 
domestic product. The only German 
source of natural gas, in Neuengamme 
near Hamburg, is slowly nearing the 
point of exhaustion now, after 20 years 
of activity. During the last year it 
yielded only 276 cu.m. 


EANWHILE a. substantial in- 

crease in petroleum production 
continued throughout August, giving a 
total of 14,210 tons for that month 
against 11,800 in the previous month and 
8,600 as an average for 1929. Further- 
more, the Elwerath Company near Han- 
over drilled into a very considerable 
deposit on its property at Nienhagen on 
Sept. 19. The gusher is so strong that 


even the best technical equipment does 
not prevent some 300 tons of oil from 
escaping daily. This is a production 
that has never been approached before 
in Germany. 

The hydrogenation plant of the Duis- 
burg coal liquefaction concern, the only 
one that treats coal by the Bergius proc- 
ess, was recently shut down. The re- 
sults of the last operating. period are 
going to be studied, but certain changes 
of a technical nature are also to be 
undertaken. The reason is that in spite 
of the use of high-grade materials of 
construction, some of the parts subjected 
to high pressure showed very great wear 
and make the present arrangement un- 
satisfactory. Therefore, it is not likely 
that quantity production will be under- 
taken in this type of hydrogenation in 
the near future. Difficulty with mate- 
rials of construction has also caused the 
I. G. Farbenindustrie to confine its pres- 
sure hydrogenation to tars and oils. 


CCORDING to a report of the I. G., 

the situation from the second to the 
third quarter has in general remained 
unchanged. The sales of alkali and sol- 
vents remain weak, but pharmaceuticals 
are doing well and export to several 
countries has increased. The mutual 
work of the I. G. and the Standard Oil 
Company of New Jersey, through the 
Hydro Patents Company, has _ been 
licensed to all large oil producers, and 
the beginning of operations at Bayway 
on Aug. 7 is also announced. Recently 
several Japanese refineries have also 
entertained the possibility of introducing 
the hydrogenation process. 

Since quartz tubing and pipe are being 
increasingly used for technical purposes, 
it is interesting to note that the German- 
English Quartzschmelze G.m.b.H., Ber- 
lin, has developed a process for making 
thin tubes in any desirable lengths ac- 
cording to industrial needs. A new 
safety glass, Luglas, has been put on the 
market by the Réhm & Haas Company, 
Darmstadt. Luglas is composed of two 
glass plates and a sheet of synthetic 
material called “Flexigum.” It is 
claimed to possess all the desirable prop- 
erties such as durability, light-fastness, 
increased impact strength, increased re- 
sistance to heat, easy cutting, and so on. 


* 
Soil Scientists to Meet 
In Washington 


OIL scientists and agronomists from 
all parts of the United States and 
from Canada will attend the meetings of 
the American Soil Survey Association 
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and the American Society of Agronomy 
at the Raleigh Hotel in Washington, 
Nov. 18-21. 

Progress in soil surveys and methods 
of mapping and classifying soils will 
be discussed by soil experts of the U. S. 
Department of Agriculture and _ the 
states now actively engaged in taking 
inventory of their soil resources. 

Dr. Curtis F. Marbut, chief of Soil 
Survey of the Bureau of Chemistry and 
Soils, will discuss the International Soil 
Congress which he attended while in 
Europe this summer. Other features of 
the two-day meeting of the American 
Soil Survey Association, Nov. 18 and 
19, will include discussions of organic 
and forest soils, soil structure, soil 
acidity, soil colloids, and the technique 
of soil mapping and of making reports 
of soil surveys. 

Problems of soil improvement, crop 
rotations, fertilizing, and other practi- 
cal and technical problems dealing with 
agricultural land, will be discussed at 
the two-day session of the American 
Society of Agronomy on Nov. 20 
and 21. 

% 


Belgium Abandons Mouth- 
Blown Glass 


OUTH-BLOWN glass, traditional 

manufacture of many centuries in 
Belgium, has been abandoned completely 
in favor of the machine-blown article 
with the recent shutting down of the 
last tank in the country engaged in this 
type of production, according to a re- 
port received in the Department of 
Commerce. 

As regards mechanically drawn win- 
dow glass, employers and workmen have 
come to an understanding in the form 
of a reduction of 5 per cent in wages, 
with the result that the Concentration 


des Verreries Fourcault immediately 
reopened two tanks. 
Fourcault and American controlled 


interests, it is reported, have entered 
agreements covering prices and produc- 
tion, which will be based on two-thirds 
for the former factories and one-third, 
or 30 per cent, for the latter. Every 
step necessary as regards price conces- 
sions probably will be taken in 2n effort 
to recover foreign markets. Projects 
are under consideration for the instal- 
lation of new equipment in the mills 
with a view to lowering manufacturing 
costs and providing for the utilization 
of gas from coke ovens and blast 


furnaces. 
& 


Survey on Consumption 
Of Chemicals 


HE industrial development depart- 

ment of the Commonwealth & 
Southern Corporation recently com- 
pleted a survey on the consumption of 
chemicals in Alabama, Georgia, and 
Tennessee for the calendar year 1928. 
The survey gives detailed statistics for 
consumption in each of these states of 
more than seventy of the more impor- 
tant chemicals. Copies of this study 
will be furnished to interested parties. 
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ELLWOOD HENDRICK 


E_ttwoop HENpRICK, curator of the 
Chandler Chemical Museum of Colum- 
bia University and unique spirit, who 
graced many fields of interest, died on 
Oct. 29, at his home in New York, 
from pneumonia contracted shortly be- 
fore. He was in his 69th year and had 
recently returned from Europe. In 
Chem. & Met.’s memory his five years 
of consulting editorship and daily asso- 
ciation represent a particularly happy 
period. How the world at large es- 
teemed him will be seen in the citations 
following this brief outline of his career. 
Born in Albany in 1861, he went abroad 
to receive his education at the Uni- 
versity of Ziirich and returned to his 
native city to become manager of a 
chemical works there for four years. 
For some 20 years afterward, however, 
he devoted himself to business and stock 
brokerage in New York before he re- 
turned to his early interest, chemistry, 
in the establishment of Arthur D. Little, 
Inc., at Cambridge, Mass. His talent 
for educational writing was fostered 
there and meanwhile it further ex- 
pressed itself in the form of several of 
his published books. His connection 
with Chem. & Met. lasted from 1918 
to 1923 and in 1924 he was appointed 
curator of the Chandler Museum. 
Recognition of his gifted personality 
came to him repeatedly from different 
societies as well as in the hearty re- 
ception of his books, among which the 
best known are: “Everyman’s Chem- 
istry,” 1917; “Percolator Papers,” 
1919; and “Modern Views of Physical 
Science,” 1925. 


“Ellwood Hendrick’s great service to 
chemistry was as interpreter of the 
science to the man in the street, but all 
who were privileged to come in contact 
with him wiil cherish his memory still 
more dearly because of his wonderful 
capacity for friendship and the stimulus 
of his contagious enthusiasm.” 


Arthur D. Little 


“Lafcadio Hearn, in his self-exile in 
the Orient, writing to Ellwood Hen- 
drick when other correspondents had 
dropped away, said that he did not know 
what to do ‘without the occasional wind 
of sympathy’ wherewith the letters of 
this chemist friend refreshed him. When 
one has read a letter from Dr. Hendrick 
one can understand why Lafcadio Hearn 
wrote so many letters to him—just to 
get the ‘wonderful’ replies, full of ‘pen- 
etrating things,’ of ‘witty flashes and 
curious observations.’ It is to be hoped 
that they have not generally suffered 
the fate to which Hearn consigned some 
of those he received—since they con- 
tained personal portraits which made it 
his duty to burn them. He had diffi- 
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Underwood & Underwood 


culty in doing so, as he said, for it was 
a destruction of the artistic. 
“Fortunately, there is a little collec- 
tion of essays, “The Percolator Papers,’ 
in which the rare quality of this hu- 
manistic industrial chemist is revealed. 
In one of them he says that the language 
of science is definite, distinct, mathe- 
matical, and ‘unconscionably ugly.’ But 
his talent was as a catalyst which trans- 
formed what it touched and made of that 
language human, living speech. Hearn 





was ever urging him to preserve his 
thoughts in writing, saying that they 
would self-arrange themselves ‘kaleido- 
scopically’ and would try to live; that he 
had but to breathe into their nostrils and 
be ‘astonished and pleased.’ Happily, 
Hendrick had that experience along with 
the rewards that came to him in his 
profession. In Leonardo’s time a master 
was ‘an artist because he was an engi- 
neer. This master of chemistry had 
that which gave artistic value to all 
the scientific material he gathered. 

“He constantly urged that the man of 
research must set forth his findings in 
terms that will be understood. Other- 
wise he is more reprehensible than a 
miser, ‘for the miser cannot carry his 
treasure with him when he dies,’ whereas 
the man of research can do what 
amounts to that. Dr. Hendrick’s own 
chief service, as one in whom dwelt 
both scientist and artist, was to help 
the man of research to do what often 
he could not do for himself—share the 
treasures of his discovery with mankind. 
To transcribe what some unknown one 
said of a certain ancient Chinese artist, 
he used his inks as the Lord the waters. 

“He once said, after speaking of 
Tyndall and Huxley and Duncan, that 
there was no one left who had the 
mastery of the art to write of science. 
If there were and are others, their num- 
ber is now less by one.” 

New York Times 
Oct. 31, 1930 
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Peirce D. SCHENCK, president of the 
Duriron Company, Dayton, Ohio, since 
its inception 15 years ago, died sud- 
denly on Oct. 15, ending a long career 
in the metals industry. Soon after re- 
ceiving a technical education at Yale 
University, Mr. Schenck worked his 
way to the presidency of the Dayton 
Malleable Iron Company and there con- 
ceived the ideas leading to the develop- 
ment of acid-resistant alloys, which 
were later to materialize on the forma- 
tion of the Duriron Company, Dayton. 


Sipney M. Coreate, chairman of the 
board of the Colgate-Palmolive-Peet 
Soap Company, died suddenly on Nov. 
10 at his home in Orange, N. J., after 
a short illness at 68 years of age. Born 
in Orange, Mr. Colgate was sent for 
his education to Yale University and 
entered the soap business started by his 
family on finishing college in 1885. 


Cart F. BrerBaver, superintendent 
of the Hercules (Calif.) explosives 
plant of the Hercules Powder Com- 


pany, died suddenly on Oct. 28 of heart 
disease, at the age of 51. After joining 
the Hercules organization in 1915, he 
became the first director of its experi- 
mental station at Kenvil, N. J., in 
1917. In 1922, he was transferred to 
Hercules, Calif., where he was made 
superintendent in 1929. 


KennetH M. Baum, vice-president 
in charge of production of the Arizona 
Minerals Corporation, at Yuma, died of 
heart failure in Los Angeles, on Oct. 
19, at the age of 49. Raised in New 
Hampshire, he was graduated from 
Massachusetts Institute of Technology 
as a chemical engineer, and _ subse- 
quently had a wide experience as engi- 
neer throughout the country. His prin- 
cipal work was expended on copper and 
lead smelting, sulphur mining and re- 
fining, and water softening. For the 
past two years he was engaged in the 
production of synthetic zeolite, develop- 
ing the plant of the Arizona Minerals 
Corporation. 
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Passed From 


HERBERT H. DOW 


An appreciation of the career of 
Herbert H. Dow, whose death was 
reported in these columns last month, is 
offered below by two of his former 
associates. Dr. Dow was born in 
Ontario in 1866 during a temporary 
sojourn of his parents in Canada. They 
soon returned to Birmingham, Conn., 
however, and there Dr. Dow spent his 
early youth. At 12, he accompanied 
his family to Cleveland and later was 
graduated from the Case School of 
Applied Science there in 1888. After a 
short career in teaching, he organized 
the Midland Chemical Company and 
Dow Process Company, which event- 
ually formed the Dow Chemical Com- 
pany. This enterprise thereafter served 
as vehicle for his vast scope of ideas 
and energy. 


“Herbert Dow was scientist and 
manufacturer, characterized by a crea- 
tive, prophetic vision which encompassed 
not only the fields of the chemical and 
mechanical arts, the principles of manu- 
facturing and merchandising, but the 
realm of fine arts as well. Even casual 
conversation with him brought a rapid 
fire of questions, suggestions, and specu- 
lation on many different topics and 
through highly unusual avenues of ap- 
proach. Coexistent with his great 
imaginative power there was a well- 
balanced knowledge of general science, 
an intimate familiarity with the latest 
commercial developments, a clear in- 
sight into the practical significance of 
natural laws; all these combined with a 
broad and wise business sense. { He 
seemed to possess an inexhaustible 
supply of energy, and was never idle 
from early morning till late at night. 


To him the werd_impossible~was~a. 
direct_ challenge- to--immediate—action. | 


Exceedingly democratic by nature, he 
always took a particular and most sub- 
stantial interest in the general welfare 
of his home town and its people. A 


of American Chenustry 





perfectly unique and beautifully de- 
signed courthouse replaces a relic of 
the lumber days because of his artistic 
interest and financial support. He was 
a powerful influence in spreading a 
practical appreciation of aesthetic value 
throughout the whole community. 

“A gentleman, generous to a fault, 
interested in everybody but never 
paternalistic, honored and beloved by 
his whole community and a host of 
friends all over the world, some of high 
degree and some of low, such a man 
was Herbert Henry Dow.” 

W. R. Veazey, 
Professor of Chemical Engineering 
Case School of Applied Science 
Cleveland, Ohio 

“One of the most interesting things 
about Dr. Dow’s work has been the 
originality of the processes and of the 
methods of carrying them into execu- 
tion. When he began chemical opera- 
tions at Midland he embarked upon a 
process of his own invention with no 
expert assistance and in a_ location 





T. Coreman puPont, former presi- 
dent of E. I. duPont de Nemours Com- 
pany, died at his home in Wilmington, 
Del., on Nov. 11, in his 67th year. In 
a long and many-sided career, General 
duPont served as executive and organ- 
izer of many industries in addition to 
that associated with his family, and was 
at one time Senator from Delaware. 
He was a grandson of the founder of 
the company and a cousin of Pierre, 
Lammot, Irenee, and Alfred I. duPont. 


Appison W. BEALE, president of the 
A. M. Byers Company, Pittsburgh, Pa., 
which has adopted the new Aston 
process for wrought iron, died on 
Oct. 28. 

Epwarp Beck, secretary and man- 
ager of the Canadian Pulp and Paper 
Association, died on Oct. 23 in his 64th 
year. Although a native of England, 
Mr. Beck was long engaged in news- 
paper work here and in Canada, and 
assumed his association post in 1921. 
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which was literally in the backwoods of 
Michigan. This isolation made it in- 
cumbent upon the company to install 
and maintain larger repair shops than 
would otherwise have been necessary, 
and these larger shops in turn stimulated 
Dr. Dow and the engineers whom he 
gathered around him to design and 
build more and more of their own 
equipment. This might have been fatal 
with a less brilliant leader; the final 
result was the development of a unique 
plant. Sulphuric acid is traditionally 
the backbone of the heavy chemical in- 
dustry, yet the Dow Chemical Com- 
pany furnishes an illustration of such a 
plant which does not make or buy any 
sulphuric acid. 

“The location of the plant was deter- 

mined by the presence of an impure 
brine especially high in bromine, for 
bromides were the initial product of the 
plant, but the field of operations were 
gradually extended to include the utiliza- 
tion of all of the other constituents of 
the impure brine and the conversion of 
this unpromising raw material into the 
source of not only chlorine, bromine, 
and .caustic soda but also calcium 
chloride, magnesium sulphate, metallic 
magnesium, and many other inorganic 
products. Since there was little profit 
in selling bleaching powder and caustic 
soda, Dr. Dow turned his attention to 
the manufacture of organic chemicals 
and developed the manufacture of indigo 
and other dyes as well as new and 
extremely useful methods for the manu- 
facture of phenol and aniline. 
_ “His father was an ingenious mechan- 
ical engineer and the son learned from 
the father the principles of mechanical 
engineering and a fondness for thermo- 
dynamics which stood him in good 
stead when he was thrown upon his 
own feet. He could not only pass 
judgment on the chemical possibilities 
of a process but also on the equipment 
in which it was to be made, the methods 
of fabrication of that equipment, and the 
most economical way of supplying the 
needed energy to the process. 

“As the plant grew, Dr. Dow sur- 
rounded himself with many trained 
assistants. He took pride in the fact 
that most of them had come to him as 
young men and had developed within 
the plant. Many of these young men 
have become responsible heads of divi- 
sions, and have contributed much to 
the reputation and success of the Dow 
Chemical Company. Dr. Dow has left 
not only a plant but also an organization 
abundantly able to continue and further 
develop its operations. It is, however, 
no discredit to this vigorous group to 
say that up till his last illness, Dr. 
Dow was still the moving spirit and the 
guiding genius of the great organization 
which bears his name.” 

Alfred H. White, 


Professor Chemical Engineering 
University of Michigan 
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I’. G. Corrrevy has resigned as direc- 
tor of the Fixed Nitrogen Research 
Laboratory and assumes a consulting 
relation to that division of the Bureau 
of Chemistry and Soils. Dr. Cottrell 
is to devote a substantial part of his 
time to other investigations, including 
work in co-operation with the Smith- 
sonian Institution. 


Chemical engineering and yachting 
prove an interesting combination in the 
experience of Henry Howard, consult- 
ing engineer, recently returned from 
Europe. He sailed on the “Leviathan” 
last August to navigate a yacht in the 
race from Plymouth, England, to San- 
tander, Spain. While in England he 





J. V. N. DORR H. HOWARD 
discusses the Battle of Jutland with the 
British navigator of the fleet, and later, 
in Berlin, dined with the German ad- 
miral who had opposed the English on 
that historic occasion. In Spain, Mr. 
Howard was the guest of the King on 
his yacht at the local races, and later 
in Holland he not only saw the Dutch 
races but, at the invitation of the ex- 
Kaiser, spent an hour with him at 
Doorn. Conferences with Dr. Carl 
Duisburg, of the I. G. and other chem- 
ical industrialists, attendance at the 
International Union of Pure and Ap 
plied Chemistry at Liége, and inde- 
pendent chemical engineering investiga- 
tions for at least two clients, rounded 
out this eventful experience. In the ac- 
companying picture, taken in front of 
the old Town Hall at Aachen in Sep- 
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tember, Mr. Howard is shown with 
John V. N. Dorr, president of the 
Dorr Company, and his companion in 
his travels in Germany. 

Artuur D. Littte, president of 
Arthur D. Little, Inc., Cambridge, and 
an outstanding figure in the development 
of chemical engineering industry, has 
been elected to receive the Perkin Medal 
for 1931 by the American Section of the 
Society of Chemical Industry. 

TueoporE M. Switz, has left the 
Investment Research Corporation, De- 
troit, to become technical adviser and 
research economist on chemicals for the 
Lehman Corporation, New York. 

R. B. Strincrierp, formerly chief 
chemist for the Goodyear Rubber Com- 
pany at Los Angeles, has recently taken 
part in the organization of a new firm, 
Stringfield & Oecedekerk, for work on 
plastics technology. 

ATHERTON HAstTINGs, formerly of the 
Atmospheric Nitrogen Corporation, 
Syracuse, has joined the Du Pont Am- 
monia Company, Belle, W. Va. 

ViapIMIR V. De SvVESHNIKOFF, con- 
sulting chemical and metallurgical en- 
gineer, has been appointed research as- 
sociate to the National Bureau of Stand- 
ards, Washington. 

I. H. ANpbREWws, research chemist 
with the Powell River Company, pulp 
and paper manufacturer of Powell 
River, B. C., has been elected vice- 
president of the Technical Association 
of the Pulp and Paper Industry. 

Rocer W. RicHaArpson has joined the 
technical department staff of the Du 
Pont Ammonia Corporation at the Belle 
(W. Va.) works. Dr. Richardson is a 
graduate of the Iowa State University, 
and until recently was employed by the 
U. S. Bureau of Standards. 





CALENDAR 


AMERICAN INSTITUTE OF CHEMI- 
cAL ENncGIneers, New Orleans, Dec. 
8-10. 


AMERICAN CHEMICAL SOCIETY, 
8lst meeting, Indianapolis, March 
30-April 3, 1931. 


ELECTROCHEMICAL Socrety, spring 
meeting, Birmingham, Ala., April 
23-25, 1931. 


TECHNICAL ASSOCIATION OF THE 
PuLp AND Paper INDUSTRY, annual 
meeting, New York, Feb. 16-19, 
1931. 


NATIONAL EXPOSITION OF POWER 
AND MECHANICAL ENGINEERING, 
New York, Dec. 1-6. 





WiLLarp H. Dow, formerly assistant 
general manager of the Dow Chemical 
Company, Midland, Mich., has been 
elected president and general manager 
of the organization to fill the place left 
vacant by the recent death of his father, 
Herbert H. Dow. Although only 33 
years of age at the time, his election was 
foreseen because of his long interest in 
chemical manufacture and complete 
familiarity with the company’s technical 
affairs. A graduate from high school 
in 1914, he interrupted his education 
with a year’s work at the Dow plant 
and then entered the University of 
Michigan to receive his degree in chemi- 
cal engineering four years later. It was 
in 1919 that he began the activity in 
various parts of the Dow Chemical 
Company which made him a member of 
the board in 1921 and brought him the 





position of assistant general manager in 
1926. Since that time his executive 
duties have constantly increased and on 
his present election a vote of confidence 
from the directors escorted him into his 
new career. 

Frank C. YoKeEL has resigned as 
chemical engineer with the Stauffer 
Chemical Company, to become chief 
chemist with the Los Angeles Chemical 
Company. 


Everett CHAPMAN, formerly director 
of research for the Lincoln Electric 
Company, Cleveland, has been appointed 
to the position of director of develop- 
ment and research for the Welding Divi- 
sion of Lukens Steel Company, Coates- 
ville, Pa. 


AtLtan L. Tarr, formerly on the 
teaching staff at the Massachusetts In- 
stitute of Technology, has resigned from 
the General Electric Company to become 
instructor in metallurgy in Cooper 
Union, New York. 


Joun W. Boyer, has resigned from 
his post of vice-president of the Mon- 
santo Chemical Works, St. Louis. 


Joun R. HurrmMawn has joined the 
staff of the Standard Oil Development 
Company, Elizabeth, N. J., after com- 
pleting graduate work at Yale and the 
University of Copenhagen. 
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MARKET APPRAISAL OF CHEMICAL INDUSTRY 


EPORT of Spencer Kellogg & Sons, Inc., 

and subsidiaries for 11 months ended Aug. 
30, 1930, shows net profit of $636,614 after depre- 
ciation, interest, and federal taxes, equivalent to 
$1.16 a share on 550,000 no-par shares of com- 
mon stock. In the fiscal year ended Sept. 28, 
1929, the company reported net profit of $1,297,- 
730, equal to $2.36 a share on common. Company 
has changed its fiscal year to end Aug. 30. 

- 

American Glue Company has called for re- 
demption on Jan. 1, 1931, its entire outstanding 
issue of serial 54 per cent notes, amounting to 
$1,310,000. Notes will be redeemed according to 
maturity dates at prices ranging from 100-1034 
plus accrued interest. 

- 

Sherwin-Williams Company had net earn- 
ings of $3,551,294 for its fiscal year ended 
Aug. 31. This compared with net earnings of 
$6,019,004 for the preceding year, which, how- 
ever, included a special refund of federal taxes 
and other non-recurrent items. 

e 

Voting trust agreement of Columbian Carbon 
Company has been extended from Nov. 1 this 
year until Nov. 1, 1935. Holders of voting trust 
certificates representing 270,160 shares of the 
no-par capital stock, of which 2,000,000 shares 
are authorized and 498,505 are outstanding, con- 
sented to the extension. 

~ 

Issuance by Atlas Powder Company of an 
additional 6,318 shares of 6 per cent cumulative 
preferred stock and 3,861 shares of no-par com- 
mon stock represents part consideration for an 
interest in Peerless-Union Explosives Corpora- 
tion. For these shares, Atlas will acquire 21,732 
shares of 6 per cent cumulative preferred stock 
and 32,198 common shares of Peerless-Union. 

. 

The Devoe & Raynolds Company has invited 
tenders of the company’s first preferred stock to 
exhaust the sum of $38,802. The shares, which 
will be purchased for the sinking fund, may be 
tendered until Nov. 20 at the Chase National 
Bank, New York City. 

> 

Archer-Daniels-Midland Company, Minne- 
apolis, has reported a consolidated net income for 
the year ended Aug. 31 totaling $1,375,761 after 
depreciation and taxes, which was equal to $2.01 
a common share, after preferred dividends. This 
compared with a net of $1,453,408, or $2.45 a 
common share, reported for the preceding fiscal 
year. 

° 

Net incomes of companies in the chemical and 
related fields, for the first three quarters of this 
year and comparisons with the corresponding 
period of 1929, are as follows: 


Nine Nine 
Months Months 

1930 1929 
Air Reduction........... $4,148,202 $4,292,956 
American Metal. 1,629,926 2,566, 126 
Atlas Powder 1,075,099 2,049,056 
oS 1,044,507 1,126,414 
Commercial Solvents. 2,684,951 ,808,2 
Consolidated Chemical 513,526 454,754 
Corn Products. . 10,170,342 10,869,182 
Du Pont.. ¥ . 41,505,674 57,215,66 
Hercules Powder. 2,160,260 3,236, 19 
Houston Oil.. 1,307,043 1,252,630 
Mathieson Alkali. . 1,597,462 1,726,904 
Monsanto Chemical. . ee.  €ekadieena 
National Distiller. . . 344,655 462,845 
Texas Gulf Sulphur. 10,793,799 11,480,489 
Union Carbide... . 7,208,679 9,522,421 
United Carbon. . 676,443 1,079,186 


Stock 


Agfa Ansco Gap... Salis 
Air Reduction......... 


a Co. of America 
Am. Ag. Chemical........ 


Am. Commercial Alcohol... . 


American Cyanamid, B 


American Hide & Leather. . 


American Metals 


Am. Solvents & Saenstenl. ; 


Anglo-Chile Nitrate. . 
Archer-Daniels-Midland .. 
> & eee 
Atlantic Refining..... 
Atlas Powder........ 


Beechnut Packing... . 
British Celanese... .. . 


California Petroleum. 
Celluloid Corp........ 


Chickasha Cotton Oil. . 
Colgate-Palmolive-Peet 
Columbian Carbon... . . 
Commercial Solvents. 
Corn Products....... 


Davison Chemical. . 
Devoe & Raynolds A.. 
Dow Chemical...... . 
NN tnd é dwt nk 4 
Du Pont, 6 pe. deb.... 
Duval Texas Sulphur 


Eastman Kodak... 


Firestone Tire. 
Fisk Rubber. . 
Freeport Texas. . 


Gonerel heghath 
Glidd 
Gold Dust 
Goodrich Co... 


Hercules Powder... 
Heyden Chemical... . 


Imperial Chemical Ind 
Industrial Rayon 

Int. Ag. Chemical... . 
International Nickel 
International Paper A 
International Salt... 


Kellogg, Spencer & Sons. 
Kelly-Springfield. . 


Lee Rubber & Tire.... 
Lehn & Fink..... 
Libby-Owens..... 
Liquid Carbonic... 


McKesson & Robbins 
Mathieson Alkali... .. 
Monsanto Chemical... . 


Nat’l Distillers Products 
National _ 

New Jerse Lae. 
Newport 


Ohio Oil....... 
Owens-Ill. Glass. . 


Phillips Petroleum. . 
Pittsburgh Plate Glass 
Pratt & Lambert.... 
Procter & ae 
Pure Oil. . 


Sherwin-Williams. 
Silica-Gel........ 
Sinclair Oil.. 

Skelly Oil... . 

Standard Oil, Cal 
Standard Oil, N. J 
Standard Oil, N. Y. 

SS er , 
Swan & —.- aie pies 
Swift & Co.. secuave 


Tennessee Copper & Chemical 


Texas Corporation. 

Texas Gul Sulphur. . ae 
Tidewater Assoc. Oil. . 
Tubize Chatillon B.. 


Union Carbide... . 
Union Oil, Cal.. 

United Carbon. 

U. 8. ee f Aleohol 
U.S. Leather.. ‘ 
U. 8S. Rubber.. 


Vacuum Oil........ 
Vanadium Corp... 
Va-Car. Chemical.. 


22 T° Wesson Oil.. 
274 | Westvaco Chlorine. 


Price Range 
1930 
High Low 
34 16 
1563 964 

2} a 
343 194 
356 150 

10} 2 
33 9} 
37 10 
7 2} 
51} 18% 
22} 34 
43 144 
29 173 
83 3} 
54 21; 
106 54 
70} 48 
5k Ik 
35 22 
20 12 
154 4 
32) 154 
64; 49 
199 843 
38 17} 
111g 744 
43} 18 
42? 18 
100 49 
145} 88} 
123 1144 
21 2 
255} 168% 
334 153 
5} 1 
554 313 
71k 28 
38 10 
47} 31 
58) 15} 
85 60 
23 1k 

7 4} 
124 31 

8) 34 

443 16} 
31% 8 
453 31 
25 12 
64 Fi 
11 3} 
36 21 
314 1 
81} 454 
37 10} 
51 323 
634 23 
394 22} 
1893 116) 
91} 48 
42 163 
32 203 
60} 36} 
44 203 
59 40 
573 36 
78 52% 
27 103 
85 74 
344 10% 
32 13 
42 172 
75 51 
84} 52 
40} 25} 
70 50 
10 4 
34) 28 
17 8} 
60} 38% 
67 48} 
i 93 
22 3% 
1063 59 
50 28 
84 28} 
1393 58} 
153 6 
35 11 
97 5% 
143 46% 
8} 23 
29} 
59} 
73 


2} & Wilson & Co.. 
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— Price Range in October—. 
Oct. 


High 
114) 





Low 


—N 
=~ 


~a—-osa— 


CSaeone £4 OWS wn 
ae te ere 


on—— 
fo) 


1184 
2 








| Bee) (O)V 1 (OM ING IM ORSIN@ISS 


on production and consumption of CHEMICALS 





Production of Chemicals Holding 
On Level Keel 


Current Operations Maintain Rate 
Established in Preceding Month 


MERICAN manufactures reached 
the highest point in production in 
1929 of any year in history accord- 
ing to a report released on Nov. 7 by 
the Department of Commerce. The 
value of manufactured goods for that 
year was approximately $68,000,000,000. 
The high rate of activity maintained 
over the greater part of last year has 
accentuated the slower progress made 
this year and perhaps has _ over- 
emphasized the industrial decline this 
year, because of comparisons made with 
an abnormal preceding year. 

Since the close of the warm weather 
period there has been an appreciable 
gain in production of chemicals and the 
position of consuming industries has 
been improved to a point where they 
were able to absorb the increased output 
of raw materials. 

Activities in some of the important 


producing and consuming branches of 


the chemical industry for September, 
with comparisons for last year, are 
shown as follow 
Sept., Sept., 

Production 1930 1929 
Acetate of lime, 1,000 lb 4,955 10,154 
Methanol, crude, gal 289.765 598,548 
Methanol, refined, cal 201,663 432,094 
Alcohol, ethyl, 1,000 pr. gal 14,299 20,739 
Alcohol, ethy l, withdrawn 

for denaturing, 1,000 pr. gal 12,615 19,199 
Arsenic, crude, ton 2,077 1,027 
Arsenic, refined, ton 1,101 868 
Automobiles 

Passenger cars, 0 180,547 363,471 

Taxis, no 409 865 

l'rucks, no 41,975 51,576 
Coke, byproduct 1,000 ton 3.401 4,413 
Explosives, | ,000 Ib 35,688 42,019 
Glass containers, |,000 gr 2,202 2,246 
Glass, plate, |,000 sq ft 7,979 14,011 
*Glue, animal, |,000 Ib 23,131 23,278 
Oil, cottonseed, crude, 1,000 lb 169,458 149,121 
Oil, cottonseed, ref 1,000 Ib 102,460 84,351 
*Oil, linseed, 1,000 Ib 108,144 191,977 
Petroleum, refined, 1,000 bb! 75,950 84,099 
Pneumatic tires, |,000 2.692 3.568 
*Sulphur, ton 987,584 556,221 
Rosin, wood, bbl 38,293 36,905 
Turpentine, wood, gal 328.650 334,750 
Pine oil, gal 229,938 222,112 
Sugar, refinery meltings, t 413,912 322,716 

Consumption 
Cotton, bales 394,321 545.834 
Silk, bales 5,649 53,274 
Wool, 1,000 Ib 38,083 49,755 


Cottonseed oil, bbl 
*Quarter ended Sept. 30 
The window glass trade which in 

1929 fell 30 per cent below that for 1928 

and which so far this year has been 

running about 20 per cent below 1929, 


321,310 348,990 


now shows signs of recovery Plate 
glass manutacture ils has he en quick 
/18 


ened in the last month. Textile manu- 
facture has gone ahead in the last two 
months. Oil refining has held up well 
throughout this year. Production of 
superphosphate in September was 11.7 
per cent larger than in September, last 
year. October sales of fertilizer tags 
for the sixteen tag-sale states were 95.7 
per cent of those for October, 1929. 
Sales of plastic paints, cold-water paints, 
and calcimines as reported to the Bureau 
of the Census by 28 manufacturers, in- 
cluding the leading producers, amounted 
to 4,577,976 lb. valued at $261,232 for 


Consumer Demand 
Well Sustained 


in reporting business conditions 
tor the week ending Nov. 8, Busi- 
ness Week states that the reassur- 
ing thing about the situation is that 
the contraction is chiefly in indus- 
trial production and in movement 
of goods in wholesale channels. 
Consumer demand continues well 
sustained, and in some lines, like 
cotton and wool textiles, coal, resi 
dential building, has already begun 
to restimulate production. This 
situation has been evident during 
practically the whole of 1930, and 
must soon reach an acute state, as 
retail trade is stimulated somewhat 
by the holiday demand and indus- 
trial production is further curtailed 
during the next two months. 

Commodity prices are showing 
further weakness, but mainly in 
those raw materials that have had 
relatively the smallest decline dur- 
ing the past year. The others, like 
cotton and cotton textiles, and 
metals, are showing fairly steady 
resistance to further deflation, and 
in some cases improvement. 

The forthcoming conference cf 
central bank heads in Europe holds 
promise of a change in 

Reserve policy during the 
two months in the direction 
of stimulating recovery early next 
veal 


some 


Federal 


next 


( hemical Co 


Metallurgical Enaineering 


September compared with 5,867,734 Ib., 
valued at $339,004, in August. 


RODUCTION of coal products in 

1930 promises to be about 10 per 
cent below that of last year. The out- 
put of byproduct coke reported by the 
Bureau of Mines for the first nine 
months of this calendar year shows a 
decline of 11 per cent as compared with 
the corresponding period of 1929. How- 
ever, it is well known that the slower 
rate of operation of ovens favors slightly 
increased yield of ammonia and light oil. 
Hence, the decline in output of these 
two byproducts is not likely to exceed 
10 per cent. It is of special interest to 
note that the production of these com- 
modities is to be as little reduced as 
this in view of the fact that pig-iron 
production has declined by 21 per cent 
and the production of all classes of coke, 
including beehive, has declined by 16 per 
cent. It is evident that the output of 
ammonium sulphate, light oil, and tar 
for the chemical industries is much more 
stable than is either pig-iron or coke. 


— exports of chemicals and 
allied products amounted to $134,- 
632,000 in value in the first nine months 
of 1930—15 per cent less than in the 
like period of 1929, the chemical 
division, Commerce Department, re- 
ports. Imports were valued at $138,- 
940,000, or 20 per cent less than in the 
corresponding period of 1929. 

It will be recalled that the United 
States imports of chemicals and allied 
products usually have exceeded exports 
by many millions of dollars each year, 
the chief of the chemical division points 
out. 

The trade in the current year assumed 
some of its former characteristics. 
Methanol shipments once again ap- 
proached the figures reached prior to 
the appearance on foreign markets in 
1924 of German synthetic methanol. 
Formaldehyde foreign sales, so far as 
quantities are concerned, are only a little 
under the 1923 high figure. 

A general reduction in price was a 
contributory cause to the lessened trade, 
since more than one-third of the various 
commodities comprising both exports 
and imports actually recorded larger 
quantities shipped. A few of the ex- 
ported commodities, other than those 
mentioned, which made gains were ben- 
zol, ethers and esters, household in- 
secticides and disinfectants, agricultural 
insecticides and fungicides, calcium 
chloride, sodium borate, caustic soda, 
red lead and litharge, white lead, roofing 
paints, and nitrocellulose lacquers. 
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MARKET CONDITIONS 
AND PRICE TRENDS 





Contract Placements Hold Interest 


Of Chemical Trade 


Outlook for Future Business Regarded 
as Promising 


AIN INTEREST in the present 
M market for chemicals is_ cen- 
tered in the quotations for, and 
the placing of, contracts covering de 
livery 1931 Producers have 
been eager to place orders for future 


over 


delivery on their books because the 
volume of such orders would furnish 
some indication of the rate at which 


productive activities might be estab- 
lished for the coming year. While a 
fair volume of business has _ been 
placed for future requirements, many 
consumers have been slow to commit 
themselves, influenced by the uncer- 
tain position of industry and by the 
lack of stability in quotations for many 
chemicals. 

Within the last week a better tone 
has been noted in the market and the 
outlook is regarded as favoring a 
more active trading movement in the 
near future. Improvement in building 
operations and the probability of large 
expansion programs—both federal and 
private—-being put into operation un- 
derlie the belief in a wider call for 
raw materials. The automobile trade 
has just issued optimistic reports and 
the prediction is made that tire pro- 
duction in 1931 will equal that of 
1929. With greater activities forecast 
for such basic industries as building, 
steel, and automotive, there is justifi- 
cation for optimism among producers 
of chemicals. 

The movement of chemicals during 
the last month was enlarged in some 
directions but as a whole did not differ 
much from that of the preceding 
month. In some cases contract with- 
drawals were larger, but spot trading 
was erratic, with no sustained buying 
movement. 


NE of the interesting develop- 
ments of the month was found 
in the announcement of producers 


that no change would be made in the 
quotations for alkalis on 1931 con- 
tracts. It had been expected that new 
contracts would be accepted below the 
existing contract quotations and offer- 
ings below the quoted levels had been 
heard for some time. As has been 
the case in recent years, contract prices 
on large business appear to be a matter 
of private negotiation. 


720 


* Sq “ 

Producers of liquid chlorine have 
taken on considerable business for next 
year, but the market has suffered from 
competition. The output of chlorine 
has grown rapidly in recent years, as 
may be seen from the fact that 
domestic production for 1927 was re- 
ported at 180,163,438 Ib., while that for 
1929 reached a total of 241,295,383 Ib., 
or a gain of nearly 34 per cent in the 
two-year period. 


T is pointed out that imports of 

acetic acid are showing a declining 
trend. While this is due in part to 
a contraction in consuming demand 
this year, it is also regarded as proof 
that the home output has been enlarged 
to take care of a larger part of domes- 
tic requirements. 

During the first three quarters of 
1930, imports of acetic acid totaled 
18,414,000 Ib., valued at $1,279,000— 
a radical drop from the corresponding 
figures of 23,455,000 lb., worth $1,726,- 
000 for the same period of last year. 
This downward trend in imports is 
shown by the following quarterly fig- 
ures of 1930: First quarter—9,425,000 
Ib., $732,000; second quarter—7,022,- 
000 Ib. $433,000; third quarter—1,967,- 
000 Ib., $114,000. Nearly all of these 
shipments are from Canada. 

An important development in for- 
eign markets was reported by our 


As 


trade commissioner at Berlin, who 
stated that the cartel contract binding 
German coal-tar byproducts producers 
in the Sales Union for Tar Products, 
Ltd., of Essen, is automatically pro- 
longed to Dec. 31, 1931, by reason of 
the failure of the member parties to 
give notice of withdrawal six months 
before the expiration of the cartel 
agreement, as provided. It is under- 
stood that negotiations may be held to 
invite members to commit themselves 
to a five-year term of contract. This 
is delayed, however, because of certain 
differences between Ruhr coal syndi- 
cate members that are simultaneously 
parties to the coal-tar byproduct cartel. 


NOTHER announcement from 

abroad carried significance be- 
cause of its possible effect on export 
trade. It stated that a recent agree- 
ment by the chemical pulp industries 
of Germany, Norway, Sweden, Czecho- 
slovakia, and Finland to reduce their 
production by 16 per cent is expected 
to reduce the consumption of salt cake 
and sulphur required for this industry. 
Overproduction and the development 
of the Canadian industry, which is now 
capable of supplying its own market 
and the United States markets, is 
ascribed as responsible for the agree- 
ment. 

Latest available statistics reveal that 
the domestic branch of the wood distil- 
lation industry is operating on a rela- 
tively small scale. Production of ace- 
tate of lime for the first nine months 
of this year amounted to 70,494,444 Ib., 
compared with 104,337,592 lb. for the 
comparable period of last year. Crude 
methanol production for the same pe- 
riod was 4,322,547 gal. and 6,166,367 
gal. for 1930 and 1929, respectively. 





Factory Production and Consumption of Vegetable Oils 





————Production———. ~————Consumptien 
boty uarter ter arter 
nded nded 


nded ded 
Sept. 30, 1930 Sept. 30,1929 Sept. 30,1930 Sept. 30, 1929 
Lb Lb Lb Lb 








Cottonseed, crude 238,750,677 203,399,311 171,982,423 147,449,781 
Cottonseed, refined. . 158,167,124 134,913,891 323,521,464 311,613,227 
Peanut, virgin and crude.... 2,750,535 2,309, 146 2,751,189 2,521,384 
Peanut, refined . = 2,330,798 1,788,350 2,549,508 1,555,737 
Coconut, or copra, crude 85,068,486 85,012,078 150,752,555 172,456,506 
Coconut, or copra, refined... . 69,312,892 86,791,504 76,571,959 75,678,402 
Corn, crude... 4 ‘ 28,776,328 35,521,265 29,101,988 36,898,410 
a. walle aa web ome s 23,252,550 29,062,346 2,559,602 4,637,390 
Soya-bean, crude.............. 1,220,439 1,455,657 4,183,240 4,537,663 
Soya-bean, refined... 1,817,939 1,486,608 2,169,746 1,484,038 
DP vcdhtvelaessereseesens! scegeeiads 620000800 909,679 645,3 

Olive, inedible Pitpeteesdauekw.. watesseane. saceateban 1,353,153 1,552,297 
es we lh Cdeeeebeed®. smabidesas 9,966,795 9,341,073 
Palm-kernel, crude alae ila ta PET 12,120,696 17,797,004 
Palm-kernel, refined 3,117,078 2,604,829 2,643,064 2,571,816 
Rapeseed........ ne. Meee sk ae 3,054,279 3,555,743 
Linseed 108,236,266 188,769,427 80,359,123 137,543,162 
ee ee ke.  eeede °° aaeeeans 19,070,724 25,606,628 
Chinese vegetable tallow RG Ler. oie 1,949,220 4,212,655 
Castor... 10,046,697 14,896,690 4,343,102 6,941,481 
Palm bveatbeceslesuepeeebeccescce  sanauneeae iéhaaeens 60,343,000 53,342,693 
Picdnacseidadtackaviees 7,774,425 3,549,908 8,551,293 3,810,490 
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CHEM. & MET. Weighted Indexes of PRICES 
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Competitive Influences Affect 
Prices for Chemicals 


CTIVITY on the part of producers 
Ae effect sales has caused insta- 

bility of values, which has been 
apparent more in dealing on private 
terms rather than in actual revisions 
in the open quotations. It has been 
the usual occurrence in recent years 
to find shading of prices during the 
contracting, and the slower position of 
consuming industries appears to have 
encouraged competitive selling this 
year. According to reports, some con- 
sumers of heavy chemicals have been 
able to buy for later deliveries at very 
attractive prices. In some quarters it 
is held that selling competition may 
bring about drastic reductions in quo- 
tations for some selections, but others 





Chem. & Met. Weighted 


Index of Chemical Prices 


Base = 100 for 1927 
Tee GEO ccccccesesecses 93.82 
is SE 045400466046008 94.13 
BeOOGNEOE, BORD ccccscccecs 99.95 
EE eee 99.47 


Lower prices prevailed during the 
month for acetic acid, ethyl acetate, 
sulphate of ammonia, and spirits of 
turpentine. An easy price tone also 
was noted in other cases, but no 
quotable changes were made. 











maintain that values will be steadied 
as buying gains in volume. 
During the week, one of the steel 


companies announced a minimum price 
for its products. It was held that con- 
sumers were withholding orders because 
of the price situation, and to a certain 
extent a similar condition has existed 
in the chemical trade. It is generally 
conceded that chemicals are now sell- 
ing at very low levels, and under 
ordinary conditions further declines 
except in isolated cases would not be 
regarded as probable. 

The recent upturn in the copper 
market and the steadier tone in other 
metals adds to the opinion that raw 
materials are at bottom levels, and the 
effect should be reflected in the market 
for the metal salts. 

In a general way the most important 
factor on future values will be found in 
the activity of buyers. The situation 
has shown a better aspect recently as 
reports of going ahead with expan- 
sion programs become more numerous. 
These include plant expansions, new 
building, and possibly the inclusion of 
extensive government work. 

While foreign markets have been in 
a depressed condition, the influence of 
foreign-made chemicals has not been a 
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factor in domestic markets. Ex- 
port buying likewise has been lower 
than it was last year, and not much 
change in that direction is anticipated 
in the near future. 

The market for vegetable oils is 
influenced to a considerable degree by 
the position of world consuming mar- 
kets. Recent advices from Manila 
state that copra and coconut oil are 
depressed because of conditions in 
foreign markets, and no recovery is 
expected until consuming outlets im- 
prove. The slow call for oi! in Euro- 
pean markets is illustrated by the fact 
that total shipments of wood oil from 
Hankow for the first ten months of this 
year amounted to 127,324,000 Ib., of 
which 105,926,000 Ib. was consigned to 
the United States. Large stocks held 
in this country have contributed to the 
downward price trend. Animal fats 
have not improved their position. 


price 





Chem. & Met. Weighted 
Index of Prices for 


Oils and Fats 


Base = 100 for 1927 
TEES GROMER cccicccecececsce 73.09 
BAG, GROMER cor cccceccesece 73.84 
November, 1929 ......-ee0%. 98.51 
November, 1928 ........... 95.30 


Crude cottonseed oil closed higher 
than in the preceding month and 
corn oil also was stronger. Linseed, 
China wood, and menhaden oils were 
lower and tallow showed a lower 
average level for the period. 
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and are so designated. 


following prices refer to round lots in the 


Where it is the trade cus- 


quotations are given on 


Prices are corrected 


Industrial Chemicals 





























Current Price | Last Month Last Year 
Acetone, drums, Ib. $0.11 -$0.12 |$0 11 -$0.12 |$0.14 -$0.15 
Acid, acetic, 28%, bbl., owt. 2.73 — 2.88 | 2 73 - 2.88 | 3.88 - 4 03 
Glacial 99°, tanks.......... er ee...) ee ee 
hs ceevateceud 9.23 — 9.48 |11.01 -11.26]...... *coees 
U. 8S. P. reagent, c’bys........ 9.73 — 9.98 |11.51 -11.76 ]...... a ala 
Borie, bbl, Ib toons . 06}- 07 063 .07 064 07 
ween ehes 46 - 47 4 - .47 46 - .47 
Formie, bbl, Ib ° see . 10 on tl 10 a i 103 - il 
Gallic, tech., bbl., Ib ve 50- .55 50 - .55 . 50 - 55 
Hydrofluoric 30% carb, Ib.. .06 - .07 06- .07 .06- .07 
Latic, 44%, tech., light, bbl., Ib 1 12 114 12 11h 12 
22%, tech., light, bbl., Ib. 054 06 054 06 05} 06 
Muriatic, 18°, tanks, ewt 1.00 - 1.103} 1 0O - 1 10) 1.00 - 1.10 
Nitric, 36°, carboys, Ib 05 05} 05 - 053 .05 - 055 
Oleum, tanks, wks., ton 18.50 -20.00 | 18.50 - 18 50- 20 00 
Oxalic, crystals, bbl., Ib 1! - Mi t= .00% i! 11a 
Phosphoric, tech., c’bys., Ib. 084- 09 084- 09 083 - 09 
Sulphuric, 60°, tanks, ton 11.00 -11.50 (11.00 -11.50 [11.00 -1i. 50 
Tannic, tech., bbl., Ib 35 - 40 35 - 40 35 - 40 
Tartaric, powd., bbl., Ib 33 - 34 34—- .36 38 - 39 
Tungatic, bbl., Ib 1.40 1.50 1.40 - 1.50 1 30 1 40 
Aleohol, ethyl, 190 p’f., bbl, gal 2.63 ee) 2-63 — 2.71 | 2.68)- 2.71 
Alcohol, Butyl, tanks, Ib 163 17 16% 17 . 16} .W7 
Aleohol, Amy! : pee coohecsase Mecccee - - . 
From Pentane, tankes, lb 236- 236- Ph wncke 
Denatured, 188 proof 
No. | special dr., gal.... 40 pan .40 - 51 - 
No. 5, 188 proof, dr., gal 4 -... 40 -..... Oe Mian 
Alum, ammonia, lump, bbl., Ib. 035- .04 033 .04 03% .04 
Chrome, bbl., Ib 05 - 1053] .05)- .053] .05)- 06 
Potash, lump, bbl., Ib | 034 04 03 .033 02) .034 
Aluminum sulphate, com., bags, 
ewt ft. 40 1.45 1.40 - 1.45 1.40 - 1 45 
Iron free, be., ewt oa Eee 2.00 | 1.90 - 2.00 | 2.00 - 2 10 
Aqua ammonia, 26°, drums., Ib 03 - 04 03 04 03 - 04 
tanks, Ib .02}- .023 02}- .02] wMeecece 
Ammonia, anhydrous, cyl., Ib 15i- 15} > “sseuts 
tanks, Ib. ins ss uta . -05j- iy ante 
Ammonium carbonate, powd 
tech., casks, Ib 105-01 | 10H 1. 12 
Sulphate, wks., ewt 1.70 soc] OO 2.10 - 
Amylacetate tech., tanks, Ib., gal 222 ee Fy 
Antimony Oxide, bbl., Ib 08}- 10 | 083 10 o9- .10 
Arsenic, white, powd., bbl., Ib | 04 04) 04 04} 04 045 
Red, powd., kegs., Ib | 09 10 | 09 10! 09 10 
Barium carbonate, bbl., ton 58 00 -60 00 (58 00 -60 00 (58 00 -60 00 
Chloride, bbl., ton 63 00 -65 00 |63.00 -65.00 |64 00 -70.00 
Nitrate, cask, Ib 07 07) 07 07} 08 083 
Blane fixe, dry, bbl., Ib ' 034 04 034- 04 04- .04 
Bleaching powder, f.o.b., wks, 
drums, cwt on 2 00 - 2.10 | 2.00 —- 2.10 | 2.00 - 10 
Borax, bbl., Ib. 033 .033 033- .033 023- .03 
Se a 45 47 45 - 47 45 - .47 
Calcium acetate, bags........ 2.00 2 2.25 - Se eo. 
Arsenate, dr., Ib 07 .08 07 - .10 064 07 
Carbide drums, Ib 05 06 05 - 06 05 06 
Chloride, fused, dr., wks., ton..|20 00 - 20 00 - 20 00 
flake, dr., wka., ton..|22.75 - ee My once Bate Pesecec 
Phosphate, bbl., Ib 08 - 08} 08 - 08; 07 - 073 
Carbon bisulphide, drums, Ib 055 06 054 06 05 - 06 
letrachloride drums, Ib 064- .07 06}- .07 063- .07 
Chlorine, liquid, tanks, wks., Ib 024- 024 pees 
Cylinders 04 06 04 06 05 - .08 
Cobalt oxide, cana, Ib 2.10 - 2.20 | 2.10 2.20 | 2.10 - 2.25 
Copperas, bgs., f.o.b. wks., ton. .|13.00 -14.00 13.00 -14.00 |15 00 -16.00 
Cc opper carbonate, bbl., Ib | 08} 18 09 18 | 22 23 
( yanide, tech n bbl., Ib. j 4! 46 45 46 49 - 50 
Sulphate, bbl., ewt 3.95 4.25 | 4.10 4 25 | 5.50 - 6.00 
Cream of tartar, bbl., Ib 24} 26 26 27 273 28 
Diethylene glycol, dr., Ib l4-< 16 Il - 13 .10 - 15 
Epsom salt, dom., tech., bbl., ewt.| 1.75 - 2 15 | 1.75 2.00 | 1.75 - 2.00 
Imp., tech., bags, cwt i Sete 1.25 1.15 1.25 1.15 - 4.25 
Ethyl acetate, druma, Ib oe a 096 inte id PS 
Formaldehyde, 40%, bol., Ib... .. .07}- 08 07} .08 08} - 9 
Furfural, dr., contract, Ib 10- .12 10 - 12 we? v7 
Fusel oil, crude, druma, gal 13 1.40) 1 30 - 1.40 | 1.30 - 1.40 
Refined, dr., gal 1.90 - 2.00 1.90 - 2.00 2.50 - 3.00 
Glaubers salt, bags, ewt. 1.10 - 1.20 | 1.10 - 1.20] 1.00 - 1.10 
Glycerine, c.p., druma, extra., Ib 13 - 134 3- .13) 4- .15 
Lead 
White, basic carbonate, dry 
casks, Ib 07}- 07}- faa 
White, basic oupphate, ack., Ib. 07}- 07}- a 
Red, dry, sek., Ib 08}- , wrtree 09}- i 
Lead acetate, white crys., bbl., Ib Itj- .12 2- .13 3- 133 
Lead arsenate, powd., bbl ; Ib. 13 14 3- .14 13 - 14 
Lime, chem., bulk, ton . 50 - 8.50 8.50 - 
Litharge, pwd., esk, Ib 073- 07} sad 08}- 
Lithopone, bags, Ib 053 06 05) 06 054- .06} 
Magnesium carb., tech., bags, Ib 06 063 06 - 064 064 07 
799 
C iome 





























Current Price | Last Month Last Year 

Methanol, 95%, tanks, gal. . 2 Tae ~ Leer . 

97%, ‘tanks, pal SA OSENE . - oe ae Me eaewin : Ce 
Synthetic, tanks, gal. .405- .45 SE nes 6 cdeeeeeaenenees 
anti-freeze, 763% tanks, gal. e ee Aree eae 

Nickel salt, double, bbl. a; eons |) | Ge Sees | eee ame EY 
Single, bbl., Ib. 13 - .133 3- .134) .13 -— .134 

Orange mineral, esk., Ib , wTTe . 103-... .1i- ai 

wags horus, red, cases, lb 42- .44 -42- .44 .55 - 57 

ellow, cases, lb. 31- .32 31 - .32 32 - 33 

Pel bichromate, casks, Ib 09 - .09) 09 - .09) 09 0% 
Carbonate, 80-85%, calc.,csk.,Ib 054- .06 .054- .06 .05} 06 
Chlorate, powd., Ib. . 08:- [09 | (08)- [09] -07}- .08% 
Cyanide, es., Ib a= <a .574- .58 51- .53 
F'rst sorts, csk., Ib. 083- .09 .083- .0Y¥ 083 .09 
Hydroxide (c’ ‘stic potash) dr., Ib 06)- .063) .06)- .062 06} . 06} 
Muriate, 80% bgs., ton. 37.15 - 37.15 - 36.75 - 
Nitrate, bbl., _ .06 - .063 06 - .06j; .06~ .073 
Permanganate, drums, Ib.. 16 - 164 16 - .164 16 - 16 
Prussiate, yellow, casks, Ib 183 - 194 18}- .19 i9 - 194 

Sal ammoniac, white, casks, lb 046 05 046- 05 047 05 

Salsoda, bbl., ewt ‘ 90 - 95 90 - 95 90 95 

Salt cake, bulk, ton 15.00 -18 00 |15.00 -18.00 |22 00 -25 00 

Soda ash, light, 58%, bags, con- 

tract, cwt. ; 1.32 - 1.32 - 1.32 - 
Dense, bags, ewt.. K fr CP Wneosss BeBe “coves ‘ 

Soda, caustic, 76%, solid, drums, 

contract, ewt 2.90 - 3.00 | 2.90 - 3.00 | 2.90 - 3.00 
Acetate, works, bbl., Ib....... -04- .05 04- .05 05- 05} 
Bicarbonate, bbl., cwt........] 2.00 - 2.25 | 2.00 - 2.25 | 2.00 - 25 
Bichromate, casks, lb......... 07 - 07} 07 - .07} 07 - .073 
Bisulphate, bulk, ton......... 14.00 16 00 ;14.00 -16.00 |12 00 -15.00 
Bisulphite, bbl., Ib........... 03} 04 | 033- .04 033- .04 
Chlorate, kegs, Ib............ -053- .07) 07} 08 063- .06} 
Chloride, tech., ton.......... 12.00 -—14.75 |12.00— 14.75 {12.00 —14.00 
Cyanide, cases, dom., Ib... .. 17 - 18 -18- .22 1%®- .22 
Fluoride, bbl., Ib wean 08}- .09 08}- .09 083- .09 
Hyposulphite, bbl., Ib 2 40 - 2.50 | 2 40 - 2.50 | 2.50 - 3.00 
Nitrate, bags, Ee eee 2.02 - 2.10 - 
Nitrite, casks, Ib 07:- .08 | .07)- .08 .073- .08 
Phosph: ute, dibasic, bbl., Ib. 03 033) 03 - .03} 034- .033 
Prussiate, yel. drums, Ib 114- 12 ile- 12 114- 12 
Silicate (30°, drums), ewt. 60 - .70 60 - 70 75 - 1.15 
Sulphide, fused, 60-62%, dr., Ib 023- 034) 023- .03 034- .04 
Sulphite, cyrs., bbl., Ib 03 - 03} 03 - .033 02}- 03 

Sulphur, crude at mine, bulk, ton|18 00 -..... eee Pccence 18.00 -...... 
Cee, Gt. Mice sdéiocans 05 - .06 .04- .05 .04 - 05 
Dioxide, cyl., Ib............ 063- .07 .07 - .08 .09 - 10 
Flour, bag, cwt............- 1.55 - 3.00 | 1 55 — 3.00 | 1.55 - 3.00 

Tin bichloride, bbl., Ib.......... nom. = nom. -.... 143 sae 
Pe 34... 34 - .44 - 
Cypotaie, Gl.. BD. ..2 ce cccc: 254- .26 27} - . 33} 

Zine chloride, gran., bbl., Ib. .064- .063 063- .063 065 06} 
Carbonate, “ ib.. ‘ -10g- «1 -109- «11 10 - a 
Cyanide, dr., Ib - -41— .42 40 - .41 40 - .4!1 
Dust, bbl., lb. -073- .08 -08 - .08) 09 - .10 
oy oxide, lead free, bag, Ib.. .06}-..... a ‘ae Mts weses 

; lead sulphate, bags, Ib. .06f- 06f-.... [7 
_ Balphate, bbl., ewt. 3.00 - 3.25 | 2.75 - 3.00 | 2.75 - 3.00 
Oils and Fats 

Current Price | Last Month Last Year 

Castor oil, No. 3, bbl., Ib. $0.113-$0. 125 $0. 1 124 e. 143 78. 125 

Chinawood oil, bbl., Ib. 1 Cee ae Ue | |e 

Coconut oil, Ceylon, tanks, N.Y., 

) ; 5i- .05}- - ° 

Corn oil crude, tanks, (f.o.b 
mill), Ib.. 07}- .07}- .07}- ee 

Cottonseed oil, crude (f.0.b. mill) ,| 
tanks, Ib "| .068- .064- OFb-. cccedt 

Linseed oil, raw, car lots, bbl., Ib.| .094-...... % wore 145-.. 

Palm, Lagos, casks, Ib | .O5$-...... GPE cocces OF “ccscce 
Niger, casks, lb. : 05}- .  yeree .06}- 

Palm Kernel, bbl., Ib. 06}- Jeb 0806 

Peanut oil, crude, tanks (mill), Ib 07}- 07 -... -08}-... 

Rapeseed oil, refined, bbl., gal. 54- .56 55- .58 78 - 80 

Soya bean, tank (f.o.b. Coast), lb .08}- 08}-.... .09}- ‘ 

Sulphur (olive foots), bbl., Ib. 06 - 06}-... OBR. oe. 

Cod, Newfoundland, bbl., gal 53 - .55 2a2- .65- .67 

Menhaden, light pressed, bbl., gal 45 - .47 47 - .49 .70- .72 
Crude, tanks (f.o.b.factory),gal.| .20 -...... > eee 6 “cecace 

Whale, crude, tanks, gal , ‘| .78 - .78 - ; ; - 

Grease, yellow, loose, lb. O48—. 2006 .04}- es} -06}- 

Oleo stearine, Ib -+| -08)- seme 00008 1 ae 

Red oil, distilled, d.p. bbl., Ib 08; - a “esedeud 094- .09% 

Tallow, extra, loose, lb 04}- 04}- .07;- é 














Coal-Tar Products 





Current Price | Last \ 





Alpha-naphthol, qoute, 
Ref fined, bbl., 
Alpha- aN LR 


Aniline oil, drums, extra, ib 


Aniline salts, bbl., Ib. 
Anthracene, 80%, drum 


Chemical & 


bbl., Ib.. 30. 60 -$0.65 |$0.60 
80 - .85| .80 - 
bbl., 32- 34] .32- 
nd WS = .15$) 215 - 
24- .25| .24- 
s,Ib....:1 6 = 2651 260 - 


fonth Last Year 
~$0.65 |$0.60 -$0.62 
.85 85 - .90 
.34 35 - 36 
. 153) 5- .16 
.25 .24- .25 
.65 60 - .65 
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Coal-Tar Products (Continued) Current Price | Last Mouth | Last Year 
al ala } 
Wax, Bayb “| Faas $0.21 -$0.24 |$0.21 -$0.24 |$0.28 -$0. 30 
Current Price | Last Month Last Year Beeswar, rel light, tpg +: Ae 36 34 n 36 38 A 39 
andelilla, bags, Ib. Lhapenees ‘ oi a? s 33- . 

Sesastishede, CS 8 ve ‘ep Ib 1.15 - 1.25 | 1.15 - 1.35 | 0.15 - 1.25 Carnauba, No. 1, bags, Ib....| .27- .28 me 2 33- .34 

Benzidine base, bbl., Ib......... 65 - .67 .65- .67 65 - .67 Paraffine, crude 

Benzoic acid, U.S ca Sa- ©] .- ©] st- . LSP. See .04- .043| .04- .05 04j- .05 

Benzyl chloride, ~'t r. .25- .26 .2- .26 .25- .26 

Benzol, 90% — — 3 ce a - ‘= . - ‘< ‘= - ‘= 

Beta-na htho tech., drums, ‘ a a Ss ‘ ir» 

Cresol, Ly 6 od Selene 4- 17] 214-117 | 14-17 Ferro-Alloys 

Cresylic acid, 9170 o-. wks., gal. ‘$ - ‘= - - + 1 

Diethylaniline, dr., Ib.......... ; a” “ eg d ~ . a 

Dinitrophenol, bbl. Ib Se al 30 - 32 30 - 31 3 - 33 Current Price} Last Month | Last Year 

) 1 3 eee 16- . sae. « W- . — —|— 

Dinu 25% ae be — avenaseun -246- .28 -26- .28 .2- .30 Ferrotitanium, 15-18%, ton... .|$200.00- 200.00-. $200.00-..... 

eS Gils Mcsencss .39- .40 39 - .40 45 - .47 Ferromanganese, 78-82%, ton...| 94.00-99.00} 94.00-99.00) 105 00-.. 

TT, -. nc hn aaeee en .68 - .70 .68 - .70 63 - .65 Spiegeleisen, 19-21% ®, ton.. 33.00-.... 33.00-... is Se 

Naphthalene, flake, bbl., Ib.. .044- .05 .044- .05 .05 - .06 Ferrosilicon, 14-17%, ton....... 39.00-.... 39.00-..... 45.00-..... 

Nitrobenzene, dr., Ib........... .083- .09 .083- .99 .083- .10 Ferrotungsten, 70-80% Zo. ee os Mi ec'see . ee 35- 

Para-nitraniline, bbl., Ib........ a? 26 51 - .55 52 - .53 Ferro-uranium, 35- 50%: Ib... 4.50-... 4.50-. 4.50-. 

Para-nitrotoluine, bbl., Ib....... .29- .W .29 - .31 28 - .32 Ferrovanadium, 30-40%, lb. 3.15- 3.50 3.15- 3.75 3.15- 3.75 

Phenol, U.S.P., drums, Ib....... 143 15 144- .15 5- .17 

Aare J ~~ ~~ ivdtcewtasews - - P , 4 - Po } : 3 - , 3 

> al - . 

4 dbp bhebeipies 0- 44) 44- (45 | 44- 145 Non-Ferrous Metals 

Resorcinal, LS ‘ kegs, | Sen 115 - 1.25 1.15 - 1.25 1.30 - 1.40 

Salicylic acid, tech., bbl., Ib. a ae 33 - .35 30 - .32 Current Price | Last Month Last Year 

Seivent naghthe. w.w., tanks, gal - 3 3 =o ge 33 oe 35° 

Tolidine, bb oe. - = = s : 

Toluene, tanks, works, gal. . 35 - 3 Sanna 33 — Copper. electrolyee Ib......... 133 oe “.9 - er 0.18 Poe ays 

= , - F f ’ Oe BDene ecw eeee | + SIP~ceesee + BID” -sesee . 
Xylene, com., tons, GE. +: = = : Antimony, “aN and Jap., Ib. . -07 - .071 .07;- .08 .083- .09 
<—  * Seas 35 - .35 - . ae 
° Monel metal, blocks, Ib......... ae “s4s05 0 “tenes ae y sse00 
Miscellaneous Tin, 5-ton lots, Straits, Ib....... BP Pcctoes 268 d . eeaniee 
ead, New York, spot, Ib....... 5 10 - 0505 062 iad 
Current Price | Last Month Last Year Zinc, New York, spot, lb...... ere .0445 SORTER a esac 

— arts es - ere ao8 - i 1 =: “ea 

Barytes, grd., white, bbl., ton. . .|$23.00-$25.00 |$23.00-$25. " $23.00-$25. " admium, ID... .. sees eens i “i . * < 

Casein, tech., bbl., ib 10j=- 12 \ 4- = \4 a - 34- om i eres BED BOO, Tihs ccccsses 1.3 | : 2 - + bs : . . on 

Bgcdetl ws can | es. gel a. aa] tee | ee | ae ie A 
Carbon gas, black ( (uind, Ib.. .04- .22 O5- . .063- \ oe ceveceves 
Prussian blue, bbl., Ib........ is a ao .& Palladium ref., 7 ear: ae 22.00 123: po 4 =." 23 00 a ot 46.00 
Ultramine blue, bbi., Mb Diciaatna .06- .32 06- .32| .OB- .35 prereusy. Gaae, 72 B.... +++. hes 3 “i: 155- 1.60 1.10- 1.15 
Chrome green, bbl., Ib........ .27- 28 27- 28 :‘ oa Tungsten powder, lb... Pe 60 6 0 
Carmine red, tins, Ib........ 6.00 - 6 50 | 6.00 - 6 50 | 5.25 - 5.50 
Vermilion, English, bhi. ib... a 1 O8 | ac95 > 1.90] 1.80.» 1.83 

ermilion, English, “bbl., Ib 1.75 - X . ; ° e . 
Chrome yellow, CP, ik bbl., Ib.) .163-  .17 | 17 - _. 073) _-154- _ 16 Ores and Semi-finished Products 

Feldspar, No. 1 (f.0.b. N.t.), ton +. - 1 6 = 7. 5 He -7 S 

Graphite, Ceylon, lump, bbl, Ib.| .0 .083; .04—- . - . - 

Cum pron ,, mom § md ib : 07 - .09 07- .08| .073- .08 Current Price | Last Month Last Year 
Manila, bags, Ib. eed -146- .17 16- .17 1 - 18 - — — —_ | ———— - 
Damar, Batavia, cases, Ib... .16 - 163) .16 - 19 | —? woe Bauxite, crushed, wks., ton ‘ $7 50- $8 00) $7 50- $8.50) $5.50- $8.75 
Kauri No. | cases, lb AS 48 - .50 .48 - 53 .48 - 53 Chrome ore, c.f. post, ton | 19 50- 24 00 21 50-— 25.00) 22 00- 23.00 

Kieselguhr (f.0.b. N. Y.), Ib.....|50.06 -55.00 [50.00 -55.00 [50.00 -55 00 Coke, fdry., f.o.b. ovens, ton 2 75- 285) 275- 3.85) 2 85- 3.00 

Magnesite, cale, ton........... 40.00 -...... Se Mscccncl 40.00 -...... Fluorspar, gravel, f.o.b. lll., ton 18 00- 20.00, 18.00— 20.00) 17.00— 18.00 

Pumice stone, lump, bbl, Ib.. 05- .07 05 - .08 05- 07 Manganese ore, 50% Mn., c.i-f. 

Imp« ted, CN, Tc ss esccses 03- .40 03 - .40 03 - .35 Atlantic Ports, unit 31- .36 31 - .36 36 - .38 

a | ere ae a” 5.58 -....2.1 FD eccccee 6.79 *cccece Molybdenite, 85% ¢ MoS. on ib 

mente De gal.. eae Cee tee stn renace MoSs, N. Y., : 33 - .35 48- .50 48- .50 

Shellac, orange, fine, bags, lb.... 3- .4 43 - .44 58 - .60 Monazite, 6% Ps ThOs, ton... 60.00 - 60.00 -......|130.00-. ‘ 
Bleached, bonedry, bags, Ib.. 28- .30 28 - .30 =e 1 Pyrites, Span. fines, c. ‘if. unit 13 - .3- sO Sebo ces 
T. N. bags, Ib ‘ e .19- .2)1 21 - 22 39 - 40 Rutile, 94-96% TiOs, Ib. ; 10 - Wt 10- .11 W- .3 

Soapstone (f.o.b. Vt.), bags, ton! 10.00 -12.00 |10 OU -12.00 |10 00 -12.00 Tungsten, scheelite, 60% WOs 

Tale, 200 mesh (f.o.b. Vt.), ton. .| 9.50 - 9.59 - \10 50 - Ce eee 12 + - 13.5015 2 ~16. 50 11.25 -11 50 
300 mesh (f.o.b. Ga.), ton .| 7.50 -10.00 | 7.50 -10.00 | 7.50 -11.00 —, * a | c eer 
225 mesh (f.o.b. N. Y.), ton. .|13.75 - 13 - 113.75 - ! | 





(CURRENT [NDUSTRIAL [ )EVELOPMENTS 


New Construction and Machinery Requirements 


Asphalt Plant—City of Minneapolis, Minn., c/o 
N. W. Elsberg, City Engr., plans the construction 
of an asphalt plant at 26th St. and Hiawatha 
Ave. Estimated cost $55,000. Work will prob- 
ably be done by day labor. 


Bleaching Plant and Filtration Plant—E. B. 
Eddy Co. Ltd., C. V. Caeser, Gen. Mgr., Hull, 
Que., (match ‘manufacturers) is having plans 
prepared for a bleaching plant and water filtra- 
tion plant. Initial cost $1,800,000. This is 
first unit of a large development which will 
~ many millions and extend over a number 
of years. 


Brass Foundry—F. L. De Sanno, 4337 East 
10th St., Oakland, Calif.. had plans prepared 
for a 1 story, 90 x 110 ft. brass foundry and 
machine shop at Peralta and 18th Sts. 


Bronze Foundry—General Bronze Corp., 34-19 


10th Ave., Long Island City, N. Y., plans 
unification of facilities to single plant. Esti- 
mated cost $500,000 to $1,000,000. Maturity 


in January. 


November, 1930 — Chemical & 


“Se 


Chlorine Apparatus — City of Cleveland, O.. 
will receive bids until Nov. 21, for chlorine clude 
us, ete. each: 


apparat 


Carbon Electrode Plant—Spear Carbon Co., D. 


Miller, 
119 ft. 


eight batteries of sixty-nine coke ovens 
14 ft. high, 43 ft. long and 16 in. wide, 
to Koppers Co., Koppers Bldg., Pittsburgh, Pa. 


coking plant at Magnitogorsk. 


Gen. Mgr., St. Marys, Pa., awarded con- 
tract for the construction of a 1 story. 82 x t 
carbon electrode plant. to Rogers Struc- cal Works, 
Corry. Estimated cost $40,000. Thompson, 401 Ar 


tural Steel Co., 


Alum Building—Merrimac Chemical Co., 
Mass., 


ett, 
tion of 
to A. C. 


cost $60,000. 


Chemical Plant—Dewey & Almy Chemical Co., 
235 Harvey St., 


1 story 


$50,000. H. L. 


ton, is architect. Work will be done by separate 
contracts. Gas Plant—Conventry 
Church & Co., 
Coking Plant — United Chemical Industries, Archts., 
Union Soviet Socialist Republic, Russia, awarded the construction of 
contract for the construction of a by-product R. 


Georgetown, 


Tex., 


idrews Bidg., 


First unit to in- 


Foundation work is now under way. 


Fertilizer Plant—American Fertilizer & Chemi- 
and , 
Dallas, pl: ans 


c/o 


establishing a fertilizer plant near Jac ksonville, 


Ever- 
awarded contract for the construc- 
a 3 story, 70 x 125 ft. alum building 
Peters, 56 Cornhill, Boston. Estimated 


Cambridge, Mass., will build a wane 
plant. on Harvey St. Estimated cost — 


Kennedy, 80 Boylston St., Bos- 
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Albany, 
struction of 
E. Embry, New Albany. 


am, 
gas plant at 


Ind., 
a 150 


Plant — F 
Mass., p 


Fertilizer Plant—Hopkins Fertilizer Co., 
awarded 


contract 
x 180 ft. 


uelite 
lans 


the 


Gas Co., 


a gas plant 


Natural 
construction 
Hoosick Falls, Be 


New 


for the con- 


fertilizer plant to 
Estimated cost $40,000. 


Gas Corp., 
of a 


N, 


c/o Johnson, 


149 Broadway, New York, N. Y., 
is having preliminary plans prepared for 


at Conventry, 


Estimated cost $40,000 to $50,000. 


— 











Gas Plant—Union Carbide & Carbon Co., 30 


Bast 42nd St.. New York, N. Y., awarded con- 
tract for the construction of a pyrofax gas plant 
at Hillside, N. J. to Curtis & Mink, 11 Park 
Pl.. New York. Estimated cost to exceed 
$40,000. 


Gas Plant—Warwick Gas Co., c/o Johnson, 
Church & Co., 149 Broadway, New York, Archts.. 
is having preliminary plans prepared for the 
construction of a gas plant at est Warwick, 
R Estimated cost $40,000 to $50,000. 


Gas Pumping Stations—Great Lakes Pipe- 
line Co., Independence, Kan., awarded contract 
for the construction of gas pumping stations 
at Independence, Humboldt and Paola to D. C 
Bass & Sons, News Bidg., Enid, Okla. Esti- 
mated cost $40,000 each. 


Gas Booster Station—Phillips Petroleum Co., 
Bartlesville, Okla., plans the construction of gas 
booster stations at Alva, Panola, La Verne, 
Barger and Harrisonville. Estimated cost $60.,- 


000 each. A. H. Rivery. Bartlesville, is engi- 
neer. 
Glass Plant—Three Rivers Glass Co., Three 


Rivers, Tex., plans improvements to plant to in- 
clude overhauling, new equipment, rebuilding 
furnaces, etc. Private plans. Part of work will 
be done by contract and part by day labor. 


Glass Bottling Plant——Dixie Glass Bottle Mfe¢. 
Co., Security Bank Bildg., Jackson, Miss., 
surveys made for the construction of a glass 
bottle plant using natural gas from Jackson 
field. ‘oledo Engineering Co., 983 Front St.., 
Toledo, O., are engineers. 


Glass Manufacturing Plant—-Santa Anna Glass 
Co., Santa Ana, Tex., plans to establish a glass 
manufacturing plant at Santa Ana. Estimated 
cost $100,000. 


Insulation Plant—Rock Insulator Co., Wabash, 
Ind., is having plans prepared for the construc- 


tion of a 74 x 160 ft. plant for fabricating 
rock wool for all types of insulation. Esti- 
mated cost $50,000. Private plans. Machinery 


and equipment will be required. 


Chemistry and Physics Building — Radcliffe 
College, A .L. Comstock, Pres.. 10 Garden St., 
Cambridge, Mass., is having preliminary sketches 


made for the construction of a chemistry and 
physics building Estimated cost $400,000. 
Coolidge & Carison, 89 State St., Boston, are 


architects. 


Laboratories (Chemistry and Physics)——Bd. of 
Education, W. W. Southon, Secy., Fort William, 
Ont., awarded contract for the construction of a 
3 story, 175 x 200 ft. technical school including 
chemistry and physics laboratories, etc. on Main 
St. to J. Tocheri, 1010 Donald St., Fort William. 


$411,875. Machinery and equipment will be 
required. 
Laboratory (Spectroscopic) — Massachusetts 


Institute of Technology, Charles River Rd., 
Cambridge, Mass., is having plans prepared for 
the construction of a 2 story spectroscopic 
laboratory at Massachusetts Ave. and Memorial 
Dr. Estimated cost $40,000. C. T. Main Inc., 
201 Devonshire St., Boston, is engineer. 


Laboratory-—Children’s Foundation of Mich- 
igan, Frederick St., Detroit, Mich., awarded con- 
tract for a 3 story administration building and 
laboratory to H. G. Christman-Burke Co., Fisher 
Bldg., Detroit. Estimated cost $225,000. 


Laboratory—Indiana State Hospital, Madison, 
Ind., will soon award contract for the con- 


struction of a laboratory. Estimated cost 
$40,000. Foltz, Osler & Thompson, 1037 Ar- 
chitects and Builders Bldg., Indianapolis, are 
architects. 

Laboratory — New England Medical Center. 
J. A. Cousens, Pres., Tufts College, Boston, 
Mass., is having revised plans prepared for 


a 5 story, 50 x 150 ft. clinic, nurse home and 
laboratory at Bennett and Ash Sts. Estimated 
cost $40,000. Andrews, Jones, Biscoe & Whitte- 
more, 560 Congress St., Boston, are architects. 


Laboratory — Scripps Institute of Ocean- 
ography, La Jolla, Calif., is having plans pre- 
pared for a 2 story laboratory. Estimated cost 
$150,000. L. J. Gill, Sefton Bldg., San Diego, 
is architect. 


Laboratory—State Bd. of Education, Trenton, 
N. J.. plans the construction of a laboratory 
including equipment at Montclair Normal School, 
Montclair, N. J. Estimated cost $36,400. 


_ Paint and Varnish Factory—Paragon Paint & 
Varnish Co.. 47 10th St.. Long Island City, 
N. Y.. postponed construction of factory at 
10th St. and Vernon Ave. $75,000. L. A. 
Abramson, 46 West 46th St.. New York, Archt. 
Project in abeyance. 
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Paper Plant—Fisher Bros. Paper Co., 118-20 
West Columbia St., Fort Wayne, Ind., is having 
plans prepared for a 3 story, 30 x 160 ft. paper 
plant. Estimated cost $40,000. A. M. Strauss, 
415 Cal-Wayne Bldg., Fort Wayne, is architect. 


Paper Factory Addition—Inland Empire Paper 
Co., Millwood, Wash., awarded contract for the 
construction of a 1 and 2 story addition to 
paper factory to the Austin Co., 16112 Euclid 
Ave., Cleveland, 0. Estimated cost $300,000. 


Phosphate Plant — International Agricultural 
Corp., 61 Broadway, New York, N. Y., will 
soon award contract for a phosphate plant at 
Mulberry, Fla. Estimated cost $300,000. Pri- 
vate plans. 


Powder Building—Constructing Quartermaster, 
Picatinny Arsenal, Dover, N. J., awarded con- 
tract for a group of cannon powder buildings 
to Rust Engineering Co., Koppers Bidg., Pitts- 
burgh, Pa. Estimated cost $150,000. 


Plant—Philadelphia Quartz Co., 6th and Gray- 
son Sts., rkeley, Calif., is having plans pre- 
pared for the construction of a plant at South 
Gate. Estimated cost $300,000. W. E. Lyons, 
c/o owner, is engineer. 


Oil Cracking Plant—Associated Oil Co., 79 
New Montgomery St., San Francisco, Calif., has 
work under way for the construction of an oil 
cracking plant, 10,000 bbl. daily capacity at 
Avon, near Martinez. Contract awarded for 
equipment and installations complete to E. B. 
Badger & Sons, 75 Pitts St.. Boston, Mass. Esti- 
mated total cost $2,000,000. 


Oil Cracking Unit—Emlenton Refining Co., 
Emilenton, Pa., awarded contract for an oil 
cracking plant to Universal Oil Products Co., 
310 South Michigan Ave., Chicago, Ill. $250,- 
000. This is last unit of $1,000,000 program. 


Pipe Still — McKean County Refining Co., 
Farmers Valley, Pa., awarded contract for the 
construction of a pipe still, 2.550 bbl. toping 


including small pumphouse, 
Sons Co., 271 Madison Ave.., 
Estimated cost $200,000. 


to E. B. Badger & 
New York, N. Y. 


Refinery 
Ine., ¢/o 
Sixth St., 


(Oil) — Rocky Mountain Refinery, 
A. N. Bobbit, V. Pres.. 1633 East 
Pueblo, Colo., will build first unit of 


oil refinery at Portland Ave. and Missouri 
Pacific tracks. Work will be done by day labor 
under the supervision of R. A. Stanton, c/o 
owner, Engr. Estimated cost $100,000. 


Refinery (Copper) — Trefileries & Laminoirs, 
Havre, France, plans the construction of an 
electrolytic copper refinery, 30,000 tons annual 
capacity under a technical aid contract. Loca- 
tion not disclosed. 


Rubber Factory—Weldon Roberts Rubber Co., 
18 Oliver St., Newark, J., will soon award 
contract for the construction of a 2 story addi- 
tion to rubber factory at 361-65 6th Ave. 
Estimated cost $40,000. M. N. Shoemaker, 10 
Bleecker St., Newark, is architect. 


Rubber Products Factory—lInternational Rub- 
ber Co., c/o R. C. Sudbury, Maine, Hotel, 
Pueblo, Colo., awarded contract for first unit 
of rubber products factory, 80 x 125 ft. also 
will soon receive bids for warehouse. Estimated 
total cost $200,000. Equipment will be pur- 
chased later. 


Tire and Tube Manufacturing Plant—Fire- 
stone Tire & Rubber Co., South Main St., Akron, 
O., plans the construction of a plant, 1.000 
tires and tubes daily capacity at Buenos Aires, 
Argentina. 


Soap Factory—Dubois Soap Co., 120 West 
Front St., Cincinnati, O., awarded contract for 
the construction of a 4 story soap factory to B. 
Schaefer Building Co., 215 Race St., Cincinnati. 
Estimated cost $50,000. 


Starch Plant—aA. E. Staley Mfg. Co., Decatur, 
Tll., awarded contract for the construction of a 
3 story, 36 x 132 ft. starch grinding plant, to 
J. L. Simmons Construction Co., Citizens Bank 
Bidg., Decatur. Estimated cost $100,000. 


Tile Shop—Keramic Tile & Marble Co., 80 
Boylston St., Boston, Mass., awarded contract 
for the construction of a 1 story, 85 x 200 ft. 
tile shop, plant unit on Prentiss St., Roxbury, 
to J. Loiterstein, 73 Cornhill St., Boston. Esti- 
mated cost $40,000. 


Tobacco Warehouse Building—American To- 
bacco Co., 111 5th Ave., New York, N. Y.., 
plans reconstruction of a warehouse building 
destroyed by fire, at Durham, N. C. Estimated 
cost to exceed $100,000. Maturity indefinite. 


INDUSTRIAL NOTES 


GENERAL WATER TREATMENT CORPORATION 
has been organized as a holding company 
for the interests of the Permutit Company, 
New York, and the Ward-Love Pump Corp- 
oration, Chicago, with W. F. Robertson as 
re and F. M. Bard, chairman of the 

oard. 


CHAIN BeL_tT Company, Milwaukee, Wis., 
has appointed Alabama Machinery and 
Supply Co., Montgomery, and the Concrete 
Product Sales Co., Ltd., Oakland, Calif., as 
representatives. 


OzaRK SMELTING & MINING Co. now has 
its sales directed by A. E. Schaffer, with 
headquarters at Cleveland. 


KoskINns Mrgc. Co., Detroit, has appointed 
E. A. Wilcox representative at 273 Seventh 
St., San Francisco, Calif. 


CuTLER-HAMMER, INC., has appointed 
RB. L. Donahue manager of the Buffalo 
district, to succeed B. A. Hansen, resigned. 


LINCOLN Eugpcrric Co., Cleveland, has 
appointed W. F. Stewart, district manager 
in charge of the Cleveland territory with 
his offices at the factory. 


R. W. Cramer & COMPANY, distributors 
of precision instruments, has moved to 67 
Irving Place, New York. 


MeERCO NORDSTROM VALVE COMPANY has 
opened an office in Charleston, W. Va., at 
304 Capitol St., under H. D. Ruos. 


STURTEVANT Miut Co., Boston, has pro- 
moted Jack Vrabek to vice-president and 
sales manager and also to vice-president of 
Strutevant Engineers, Inc. 


GRASSELLI CHEMICAL COMPANY has 
transferred W. C. Mills from New York 
to the main offices at Cleveland, where he 
will supervise branch sales throughout the 
country. 


FEDERAL CBMENT TILE Co., Chicago, has 
acquired the American Cement Tile Mfg. 
Co., the merged company to be called the 
Federal-American Cement Tile Co. 


PERMUTIT COMPANY has purchased from 
the Paige & Jones Chemical Co. its water 
softening and filter department, which has 
been licensed in the past. 


FoxBoro COMPANY, Foxboro, Mass., has 
appointed A. H. Shafer manager of the 
Pittsburgh office. 


BaILpyY Merer Co. has opened an office 
at 406 East 80th St., Seattle, Wash., under 
L. E. Evans and has appointed C. E. 
Albert manager of the Kansas City office. 


WORTHINGTON Pump & MACHINERY CORP., 
Harrison, N. J., has acquired the Gilman 
Mfg. Co., of East Boston, Mass., but will 
now produce its equipment at Harrison. 


UNITED AMERICAN BoscH CORPORATION 
is the new name of the combined American 
Bosch Magneto Corporation and the Robert 
Bosch Magneto Company, with representa- 
tion of Robert Bosch A. G. of Stuttgart, 
Germany. Offices of the merged company 
will be Arthur T. Murray, president; Mor- 
ris Metcalf, treasurer; Louis Beeh, T. J. 
Lange, Leon W. Rosenthal, Hermann 
Waker, and J. E. Wild, vice-presidents. 


CARRIER CORPORATION has been formed 
as a holding company to unite the 15 firms 
represented by the Carrier Engineering 
Corporation, Newark, N. J., the Brunswick- 
Kroeschell Company of New Brunswick, 
N. J., and the York Heating and Ventilating 
Corp. of Philadelphia. 


DvuRIRON COMPANY, INC., Dayton, Ohio, 
has appointed E. D. Spofford as advertising 
and publicity manager. 
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